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PREFACE. 


As  the  snowball  gathers  weight  and  size  in  its  rolling,  so  from  the 
first  honr  I  took  charge  of  The  "Geolooist"  has  it  incessantly 

• 

gatihered  strength  in  rolling  on,  until  now  it  stands,  if  my  information 
be  correct,  nnriyalled  in  drcnlation  by  any  British  scientific  periodical- 
I  may  be  permitted  some  gratification  in  this  result ;  and  this 
feeling  of  pride  is  enhanced  by  the  knowledge  that  of  two  previous 
attempts  by  others,  one  failed  to  accomplish  a  seventh  number,  and 
the  other  died  at  the  third,  although  aided  by  liberal  donations  of 
plates  and  absolute  gifts  of  money. 

The  unvaried  success,  continued  uninterruptedly  to  the  present 
hour,  augurs  well  and,  to  me,  hopeMly  for  the  future.  I  trust  my 
readers  will  support  me  by  endeavouring  to  extend  still  more  the 
circulation  of  the  magazine,  and  thus  to  supply  the  necessary 
•'  sinews  of  war"  for  its  further  improvement  and  enlargement. 

My  fire  bums  brightly  in  the  grate ;  the  wind  gently  whistles  at 
my  window ;  the  moon  tips  the  ripples  of  the  pond  in  my  garden 
with  pearls  of  silvery  light ;  the  air  is  just  keen.  By-and-bye  the 
bright  coals  will  burn  blue  between  the  flaring  flames  of  the  Yule 
log ;  old  Boreas  will  lustily  howl  his  huiTicane ;  tlio  palo  moon  will 
wanly  illuminate  the  sniooth-surfuocd  ice:    and  skaters  will  blow 
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thoir  tingliiiif  fingors  tliroiij,']i  tlieir  woullen  niits.  Christmas  again 
18  comiiirr ;  ami  a  mcrrj',  liearty,  jovial,  happy  time  may  it  be  to  all 
and  every  of  my  frit'iHls  and  readers— aye,  and  to  my  enemies,  too,  if 
I  Iiavc  any ;--()»  that  one  day,  at  least,  C5ud  bless  them. 

My  thanks  are  aj^ain  due  to  my  good  and  sineere  friend,  Thos. 
Davidson,  Esq.,  for  his  excellent  contributions  on  the  Scottish 
Brachiopoda,  and  to  my  other  excellent  friends,  II.  C.  Salmon,  Esq., 
F.  E.  EdwaiHls,  Esq.,  Dr.  Gibb,  T.  Rupert  Jones,  Esq ,  G.  V.  Du 
Nuyer,  Esq.,  C.  Aloore,  Esq.,  Major  Austin,  and  my  other  contributors. 

I  ought  also  to  return  my  best  thanks  to  my  very  nnmerons  kind 
querists  for  the  many  gnitifications  they  have  given  me  in  the 
pleasures  I  have  had  in  rej)lying  to  their  interesting  questions. 
Nothing  seems  to  make  my  editorial  laboura  so  light  as  these  kindly 
communications ;  they  seem  a  homely  family  link  between  us  that 
binds  us  together  in  the  great  brotlierho«)d  of  geologists. 

On  the  l.st  of  January,  1801,  I  shall  again  hoist  the  old  colours, 
when  our  ship  will  appear  with  fresh  decorations,  handsome  to  look 
at,  and  in  thorough  ivpair.  Some  new  aiul  agreeable  passengers  will 
lie  on  board  amongst  tlie  old  sailors,  and  we  shall  start  vigorously 
cm  our  fourth  voyagt?. 

S.  J.  MACKIE 
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THE  COMMON  FOSSILS  OF  THE  BRITISH  ROCKS. 
By   S.   J.   :Mackie,   F.G.S.,   F.S.A. 

(Continued  from  vol,  ii.,  page  427.) 

Chap.  7. — First  Tracer  of  the  Succession  of  Life, — The  Lower  Silurian 

Hocks. 

Obscure  as  are  the  animal  remains  of  those  old  Lingula-fljij^,  the 
traces  of  vegetation  are  yet  more  difficult  to  make  out  and  to 
describe.  Easier,  too,  are  they  to  describe  than  to  figure ;  for,  mere 
shallow  impressions  and  stains  as  they  are  upon  the  cleaved  rock,  it 
is  easier  to  see  their  remote  resemblances  to  some  known  forms  than 
to  convey  an  idea  of  them  by  the  finest  lines  that  the  graver  will  cut 
upon  the  wood.  And  then  how  unsatisfactory  to  spend  diiys  in 
elaborating  the  representation  of  a  more  fragment,  the  very  charac- 
ters of  which  we  are  in  doubt  about. 

We  shall  shortly  present  our  readers,  however,  with  figures  of  the 
most  iUustrative  specimens  wo  can  obtain  of  those  sea- weeds  of 
the  primeval  shores,  the  Cruziana  scmiplicatay  the  Chondrites  (?) 
acutangidus,  and  Cliondrites  (?)  infonim. 

In  North  Wales,  near  Trcnutdoc,  an  upper  portion  of  the  Lingula- 
fiags,  consisting  of  dark  grey  or  blackish  schists  with  thin  layers  of 
grit,  has  Ixjcn  made  out  by  Mr.  Salter.  This  upper  zone,  in  addition 
to  the  Lingula  Bavisii  and  Afjnustns  pis^iformis,  presents  us  with  two 
other  forms  of  trilobites,  CotMcephalus  invitv^t  (Salter),  and  Elipsif 
cephcdus  (?)  depressus  (Salter),  with  a  bryozoan  (plate  ii.),  the  oldest 
of  the  group  yet  known,  supposed  to  Ixi  allied  to  Fenestella,  and 
VOL.  111.  ••  A 
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intermediate  between  the  Fcnestellida  and  the  Graptolitos,  and  named 

Didijonntux  {Gntptnjforn)  ttnchh's  by  Mr.  Salter;  also  a  small  Orlka 

and  a'ScandinaN-ian  trilobitc,   OIchua   ahtfiut  of  Beck.     The  fossil 

DietjMncmro  completely  cover  the  surface  of  a  black  slaty  layer  at 

thaf'  jjace  ;  and  near  Maeutwrog  and  Ffostiuioj^  the  same  bed  h&s 

been  ol>aer\'ed  overlying  the  lighter  coloured  and  more  sandy  mass 

'•of  the  Linprula-flags  proper,  and  a])pai'ently  fonning  a  conformable 

••.]bed  of  passage  into  the  lowennost  portion  of  the  Llandeilo  group. 

•./ V    Such  then,  and  so  scanty,  ai-e  all  the  trophies  as  yet  obtained  from 

>\'-  these  ancient  silurian  i-ocks — the  Lingnla-fla;rs.     Let  us  cast  our  eyes 

over  the  equivalent  rocks  in  other  lands.     In  North  America  vast  is 

the  develo]mient  of  the  Potsdam  sandstones  which  represents  them, 

but  in  these  the  fossils  are  like,  and  few.     In  Bohemia,  Scandinavia, 

France,  Georgia,  and  other  ])la(res  it  is  the  same. 

From  Newfoundland,  during  <he  past  year,  wo  have  indeed  been 
presented  i;vith  a  giant  trilobito  nine  inches  and  a-half  across,  and 
named  by  Mr.  Salter  Varaih}.ddi.'8  lUmnv.ttii,  But  this  difference  only 
of  size  from  the  other  species  of  the  same  genus  in  these  rocks,  con- 
firms rather  than  depreciates  the  conclusion  which  Sir  Koderick 
Mnrchison  has  come  to  of  the  paucity  of  life-forms  at  this  early  stage 
of  the  elaboration  of  the  stratified  crust  of  our  planet. 

Whether  the  geograpliical  distribution  of  particular  species  in 
particular  regions  at  that  remote  era  will  be  established  as  a  fact  or 
not,  it  is  certain  that  the  range  of  organic  forms  was  at  its  maximum 
then;  while  the  similarity  of  the  forms  presented  in  regions  far 
remote  and  apart,  seems  certainly  to  indicate  more  equitable  condi- 
tions of  climatal  relations.  This  is  what  we  should  expect  from  the 
general  low  oosy  character  of  those  tide-washed  lands,  and  the  still 
warm  and  reeking  atmosphere  in  which  the  whole  globe  was  pro- 
bably enveloped. 

Let  us  pause  for  one  moment  on  the  strange  scene.  That  great 
expanse  of  sea,  those  wide,  flat,  muddy  shores,  over  which  the  un- 
checked tides  ran  rippling  with  rapid  speed  in  a  thin  sheet,  w^aring 
into  life  the  silken  weeds,  and  ebbed  as  quickly,  triturating  in  their 
unctuous  passage  the  fine  material  particles  finer  and  finer,  leaving 
tiny  pools  innumerable,  shallow  lagoons,  and  mimic  lakes  for 
Hymenocarides  and  Trilobites  to  sport  and  grovel  in.     How  glori- 
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ously  the  pale  '*  queen  of  night**  must  have  shed  her  rays  along  that 
g^listening  tract,  and  how  fair  and  white  the  long  curling  shore- waves 
must  have  looked,  as  they  caught  with  their  rolling  crests  her  silvery 
beams,  and  perchance  reddened  in  the  glare  of  some  raging  volcano. 
Over  the  endless  ocean  the  glittering  flood  of  light  ranged  away,  until 
&r,  far  off  in  the  grey  and  misty  horizon,  it  mounted  to  the  clouds, 
and  seemed  to  mingle  earth  with  heaven.  How  beautiful  must  have 
been  the  moon's  light  then,  when  only  the  trilobites  turned  their 
hundred-lensed  eyes  towards  her,  and  skipping  Hymenocarides  in 
their  sportive  progress,  spattered  out  of  the  shadowy  pools  sparks 
and  flashes  of  bright  light.  What  a  world  of  silence,  unbroken  save 
by  the  rushing  of  the  wind,  or  the  murmurs  of  the  sea.  No  beast 
upon  that  oosy  land,  where  nor  grass  nor  herbage  grew.  No  birds 
nor  insects  in  that  dewy  air ;  nor  waves  nor  ripples  landed  the  glit- 
tering fish  upon  those  slimy  shores  ;  the  wide  expanse  of  waters  was 
untenanted  by  the  scaly  tribe,  and  the  sluggish  shell-fish,  worms,  and 
three-lobed  crabs,  and  their  shrimp-like  congeners,  were  the  sole 
tenants  of  the  earth. 

(To  be  eontinued,) 


NOTES  ON  THE  STRATIGRAPHICAL  POSITION  OF  THE 
GIANT'S  CAUSEWAY,  AND  THE  STRUCTURE  OF  THE 
BASALTIC  CLIFFS  IMMEDLA.TELY  ADJOINING  IT. 

By  Geo.  V.  Du  Noyer,  M.R.I.A.,  Senior  Geologist  op  the  Geolo- 
gical Survey  op  Ireland. 

During  a  visit  to  the  Giant's  Causeway  in  the  month  of  September, 
1857,  I  made  a  few  notes  and  sketches  on  the  spot,  having  reference 
more  particularly  to  the  determinating  of  the  stratigraphical  position 
of  the  Causeway  itself,  and  to  get  if  possible  a  clear  idea  of  the  struc- 
ture of  the  exposed  cliff-sections  of  the  basalts  in  the  immediate 
neighbourhood.  On  comparing  my  observations  with  an  account  of 
the  causeway  and  the  adjoining  coast  given -by  the  Rev.  John 
Dubourdien  in  his  statistical  survey  of  the  county  of  Antrim  in  1812, 
I  was  struck  with  the  discrepancies  which  exist  between  them,  tbft  i^k 
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author's  idea  being  Hoi.  tlie  bed  of  Basalt  forming  tho  Caosemy  ex- 
tended eastward  to  Portmoon,  a  distance  of  two-miles  (page  46),  and 
that  the  whole  of  the  strata  are  parallel  to  each  other.  These  snp- 
positions  are,  aa  &r  as  I  am  aware  of,  adopted  by  all  anbaequent 
writers  on  the  Caniteway  ;  and  as  they  are  errors,  a  transcript  of  117 
notes  may  not  be  unacceptable  to  the  readers  of  the  "  Oeot-ogibt;** 
they  tend  at  least  to  illnstrate  more  ftilly  the  stroctare  of  the  Basaldie 
deposits  to  which  I  allndc,  and  are  a  few  additional  &ctfl  added  to 
onr  present  information  on  this  interesting  snbject. 

Proceeding  to  the  CauRcway  from  Fortrosh,  whoD  we  arrrire 
at  Dnnlace  Castle  the  views  of  the  coast  am  romarbaUy 
striking  and  instnictive.  That  to  the  west,  from  a  window  in 
Dnnlaoc  Castle  (Fig.  1)  shows  the  junction  of  the  Basalt  and  Chalk 


Lign.  1.— Tiow  laaUne  « 


.    Chalk  CliSb  c^iped  brn 


moat  admirably.  The  Basalt,  which  for  the  height  of  some  hundreds 
of  feet  above  tho  Chalk  is  quite  amorphous,  is  seen  capping  all  the 
low  chalk  promontariea  along  the  coast.  Between  Portrosh  strand 
and  tlie  stream  adjoining  Dunluce  Castle  on  the  west,  the  absolute 
junction  of  the  two  rocks  can  be  closely  atndiod  in  many  places  on 
the  road  which  pasaes  over  the  cliffs  alluded  to,  the  surface  of  the 
chalk  on  which  the  basalt  rests  being  very  uneven,  and  in  some  places 
excavated  into  wide  and  deep  gullies  like  the  transverse  sections  of 
river-coursea ;  at  others  it  presents  bluffs  or  possibly  headlands 
ngaiust  which  the  basalt  has  flowed,  and  which  it  eventually  com- 
lilctcly  nvcrbys.      In  this  view  the  oUff  close  to  tho  spectator  is 
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formed  of  bedded  basalt  which  rises  from  the  sea,  the  adjoiiuDg  head- 
land beyond  it  being  chalk ;  &ns  we  have  an  example  of  the  latter 
kind  of  junction  between  these  two  rocks,  as  the  SQppoeition  of  their 
being  brought  together  by  a  fault  is  not  tenable. 

To  make  this  paper  more  oomplete  I  have  introdncod  the  acoom- 
panying  sketch  of  the  jnnctdon  of  the  basalt  and  chalk  on  the  Port> 
rash  shore,  as  showmg  that  fact  more  in  detail. 


Liga.  t.— Junoion  of  Baalt  and  Chalk,  Btiora  of  Portnish,  Oo.  Deny. 

a.  Amorphous  basalt,  becoming  bo  decomposed  in  ito  lower  portion 
as  to  resemble  dark  brown  earthy  sb^e. 

6.  A  layer  of  drift-Sints,  water-worn,  enclosed  in  what  is  now 
hardened,  or  baked  chalk-mad — the  flints  being  most  nnmerons  at  tho 
bottom  of  the  deposit.  This  rests  on  the  erroded  anrface  of  the 
chalk  proper  (e),  showing  that  before  the  deposition  of  the  basalt,  that 
rock  had  been  subjected  to  forces  of  enb-marine  denudation,  and  that 
the  basalt  flowed  over  it  while  so  submerged.  The  chalk,  thongh  not 
distinctly  bedded,  exhibits  numerons  lines  of  lamination,  which  aro 
parallel  to  the  direction  of  the  layers  of  flint  (d).  Nnmerooa  joints 
rather  wide  apart  traverse  the  chalk  layers  at  tlieir  upper  part, 
vertically. 

The  view  (fig.  3)  also  from  Dnnlnce  Castlo  is  in  the  opposite 
dii-cctiou    to  the  former,  or  looking  L'ost  tuwurds  the  Causeway- 
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headlands ;  tiie  low  promontajy  in  the  (biegioaiid  is  fbnned  eniirdj 
of  bedded  basalt  apparently  of  different  degrees  of  hardness,  ud 
is  exceedingly  interesting,  as  affording  an  insight  into  the  tns 
manner  in  which  basaltic  Sows  of  uneqnal  oompactneaa  are  de- 
posited, B  single  bed  of  harder  basalt  being  obeerred   to  brandi 


Ugn. ).— nmr  looking  caM  from  s  wlndoir  In  Dmilace  CaaUe.  Uie  Oaoasinty'hGadlaiida . 


off  80  as  to  fonn  two  beds,  each  equal  in  thickness  to  the  Gnt; 
while  in  another  part  of  the  cliff  two  beds  join  into  one  bed, 
which  then  equals  their  united  bulk.  These  are  facte  that  we  mnst 
bear  in  mind  when  examining  and  describisg  the  Causeway  and  tlie 
adjoining  cliffs. 

To  the  spectator  who  stands  on  that  bed  of  columnar  basalt  called 
"  The  Giant's  Causeway"  the  view  presented  on  the  north-eaet,  acroM 
Portnoffer  Bay,  embraoes  the  profile  of  the  Chimney-headland,  half 
a  nule  distant  and  three  hundred  and  eighty  feet  in  elevation,  at 
well  as  that  of  the  aoarer  and  less  lofty  projection  of  the  coast  east 
of  Portnoffer,  three  hundred  and  twenty-seven  feet  above  the  sea. 
Adjoining  this  is  the  group  of  columns  called  "  The  Organ,"  part  of 
which  is  shown  at  the  extreme  right  of  the  view  (fig.  4) ;  the 
distance  between  the  "  Chimney"-head  and  Portnoffer-point  is  only 
two  hundred  and  fii^  yards. 


]  MOTIE — ^HOTKS  OH  TBE   OUHT  B  CAUSBWAT. 


8 


THR   GEOLOGIST. 


The  section  at  the  Chimnoy-headland  is  as  follows :  commraidng 
at  the  top,  two  thick  beds  of  columnar  basalt,  closely  reBemUing 
each  other  in  ^pearance,  a  fen  Golnmns  of  the  top  one  being  left 
standing  apart  from  the  main  mass  at  the  edge  of  die  clifi^  thns  sag* 
geeting  tho  idea  of  the  "  chimney ;"  the  floor  of  the  upper  bed  is  re- 
markably level.  These  colonmar  basalts  rest  on  what  is  known  u 
the  great  ochre  bed — a  well  marked  feature  in  tho  section.  Bekw 
this  ochre  layer  tho  remainder  of  the  cliff  consists  of  possibly  four 
deposits  of  amorphous  bastJt,  each  separated  from  tho  other  by  ■ 
thin  layer  of  ochre. 

In  the  lesser  headland,  east  of  PortnofTer  Bay,  the  section  is  reiy 
similar  to  that  just  described ;  the  two  uppor  columnar  beds  are 
again  recognized,  and  together  rest  on  the  ochre  bed,  which  here, 
however,  has  become  considerably  thinner,  and,  owing  to  a  steady 
dip  of  about  five  degrees  to  tho  west  in  all  the  beds  at  that  side  of  the 
Chimney-bead,  it  ia  now  much  nearer  to  the  sea  than  before  i  this  , 
may  be  the  result  of  a  slight  upheaval  I'n  mas»e  of  the  beds  at  the 
Chimney-headland. 


If  we  attempt  to  follow  the  great  ochre  bod  towiu-ds  the  Canse 
way,  or  in  its  western  eictcnsion,  it  appears  to  thin  out  and  to 
bo  easily  concealed  by  the  debns  from  the  cliffs  above  and 
eventually  a  vei^  marked  change  is  observed  m  the  supcrunposed 
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oolumnor  beds ;  they  also  become  thinner,  and  lose  their  remarkable 
parallelism  of  deposition,  as  well  as  distinct  columnar  structure; 
The  upper  one  is  now  but  rudely  columnar,  and  the  columns  are 
much  thicker  than  those  of  the  bed  below ;  the  underlying  ochre- 
layer  is  wanting,  and  its  place  is  supplied  by  a  deposit  of  amorphous 
basalt^  which  now  attains  a  thickness  equal  to  that  of  the  super- 
imposed columnar  beds.  This  change  of  structure  in  the  cHff-section 
occurs  in  a  distance  of  less  than  three  hundred  yards.  Below 
this  amorphous  basalt  a  new  colunmar  bed  of  trap  appears,  the 
pillars  of  which  are  exceedingly  symmetrical  in  every  respect,  and  of 
great  beauty  ;  they  are  exposed  for  the  distance  of  about  two  hun- 
dred feet,  and  are  all  inclined  to  the  eastwards ;  while  their  upper 
sur&oe,  which  is  very  even,  slopes  to  the  westward  at  about  six 
to  eight  degrees.  This  group  of  columns  is  called  "  The  Organ" 
(see  figs.  4  and  5). 

Below  this  bed,  though  not  absolutely  seen,  the  missing  ochre- 
layer  is  presumed  to  be.  K  we  now  follow  the  cliff  section  west- 
ward, we  find  that  the  "  organ-bod"  in  its  extension  to  that  direction, 
and  with  its  dip  of  six  to  eight  degrees  would  eventually  be 
brought  so  low  that  more  than  one-half  of  its  thickness  would  be 
emersed  below  the  level  of  the  sea,  leaving  the  remainder  to  project 
above  the  water,  and  thus  to  form  that  singular  looking  natural  pier 
called  "  The  GKant's  Causeway."  At  this  spot  the  thickest  and  very 
nearly  the  most  central  portion  of  this  particular  lava-fiow  is  reached, 
and  it  is  worthy  of  remark  that  here  the  colimms  on  the  east  side  of 
the  Causeway,  which  is  about  one  hundred  and  sixty  feet  across,  in- 
cline to  the  east,  while  on  the  west  side  they  slope  to  the  west,  thus 
showing  in  their  vertical  arrangement  a  radiation  &om  a  series  of 
centres,  aU  following  a  given  line,  which  would  have  very  nearly  a 
meridional  direction,  or  in  other  words  that  of  the  longest  axis  of 
the  lava-flow.  This  structure,  I  have  no  doubt,  would  be  apparent 
throughout  the  entire  of  this  particular  bed  if  we  had  the  power  to 
examine  it  throughout,  indeed  the  view  which  the  cliffs  afford  of  it 
is  almost  conclusive  on  this  point,  as  it  exposes  a  transverse  section 
of  it  in  two  of  its  most  important  positions,  viz.,  at  the  "  Organ-" 
oolunms,  near  its  eastern  termination,  and  at  the  Causeway,  close  to 
its  centre. 

VOL.    III.  V\ 


TUE   GBOLOdrST, 


In  the  cliffs  to.  the  south  of  Portnofier,  adjrnning  the  Canaeway, 
which  average  from  two  handrod  and  seventy  feet  to  three  hnndnd 
and  seven  feet  in  elevation  (fig.  6),  the  two  colnmnar  beds,  whidi 


are  so  distinct  at  the  summit  of  the  "  Chimney-"  headland,  arc  repre- 
sented by  not  less  than  possibly  four  separate  deposits  of  trap  ;  the 
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[oweat,  which  occupy  the  central 
on  of  the  cliff,  are  mdely  and  mas- 
columnar,  and  are  separat«d  from 
other    by  an    irregular  layer  of 
1   black  Bbale,  which  at  one  period 
earched  for  coal,  and  is  Btill  known      j 
s  "  coal-mine  ;"  the  lower  portion      s 
a  shale  is  a  doll  brownish-red  earth.      .^ 
3    these    colamnar    beds    the    re-      =* 
ier  of  the  cliff  is  composed  partly 
orphoos  trap  and  a  group  of  small 
ma,  which  are  bent  out  of  the  per- 
cular,    being    overlaid  by  a  thin 
of  horizontal  oolnmns,  which  ter- 
e  the  chief  section.  . 

this  locality  the  cliff  is  traversed      I 
its  base  to  its  summit  by  a  whin     '^ 
fifteen   feet  thick,  the  strike  of 
I  is  about  north-west  and  sonth- 
Lign.  ?). 

3  projection  in  the  coast  directly 
of  the  Caoseway  and  overhanging 
led  "  Ard  snoot,"  is  three  hundred 
ioven  feet  above  the  sea.     It  ex- 
two  well-marked  colamnar  beds, 
probably   the    representatives  of 
at  the  Chimney-headland.     They 
r  to  be  of  equal  thickness,  but  the       a 
bed,  which  forms  the  summit  of     "t! 
iff,  exhibits  small,  well-formed,  bnt      S_' 
lly    bent,    or    irregularly    bulged      S 
ns ;  while  those  of  the  lower  bed 
nufioally  large,  rudely  formed,  and      '^ 
vertical.  S 

m  the  observations  which  I  have  | 
ible  to  make,  it  would  appear  that  D 
ending  of  basaltic  columns  in  situ 


mk'd    for  hi    two 


rays : 
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first,  as  the  result  of  vertical  pressnre  applied  to  the  ooliumis  afier 
their  perfect  formatioiiy  and  before  the  mafis  had  quite  lost  iti 
plasticity  from  heat;  secondly,  the  effect  of  a  re-heating  and 
compression  on  the  columns  by  an  incandescent  mass  of  trap  bemg 
poured  out  on  them,  thus  rendering  them  plastic  to  a  certain  deplii 
only,  an  idea  not  improbable  when  it  is  recollected  that  basalt  fuses 
at  a  less  heat  than  that  required  to  melt  pig-iron.  Near  Portmsh,  cm 
the  Coleraine  road,  an  excavation  into  a  low  knoll  of  amorphous  tnip^ 
the  base  of  which  is  formed  of  a  thick  bed  of  columnar  basalt,  afiards 
a  striking  example  of  perfectly  formed  vertical  colunms  being  bent 
over  at  the  top  to  the  depth  of  a  few  feet,  most  likely  the  re* 
suit  of  their  having  been  re-heated  and  compressed  by  the  super- 
imposed amorphous  trap.  The  foregoing  remarks  have  of  course  no 
reference  to  columnar  masses  which  exhibit  a  radiating  structure,  as 
this  may  be  merely  a  rude  zeolitic  form  of  columnar  arrangement^  or 
crystallization  in  the  basalt. 

Leaving  the  Causeway,  and  proceeding  along  the  base  of  the  difib 
south  west  towards  the  headland  called  "  Weirs  snoot,"  (two  hundred 
and  eighty-five  feet  in  elevation),  we  soon  pass  off  the  Causeway-bed, 
as  it  rises  to  that  direction,  or,  in  other  words,  slopes  to  the  east- 
ward ;  and,  as  we  get  near  the  Hotel,  the  pathway  under  the  clifb  ex- 
poses the  lost  ochre  bed  of  the  Chimney-headland ;  it  is  here, 
however,  very  thin,  and  is  overlaid  by  the  western  extension  of  the 
amorphous  trap  which  was  described  as  resting  on  the  '*  Organ"-bed, 
or  that  which  forms  the  Giant^s  Causeway.  The  base  of  this  amor* 
phous  trap  is  rudely  columnar  to  the  height  of  from  eight  to  ten  feet 
from  the  ochre-bod,  the  sides  of  the  imperfectly  formed  pillars  being 
deeply  waved  or  curved,  giving  them  a  pinched  look.  Many  of  these 
columns  if  detached  would  resemble  a  long  irregularly  shaped  wedge 
or  pyramid,  the  base  or  apex  being  up  or  down  as  chance  would 
have  it. 

The  exceedingly  close  resemblance  of  this  rudely  columnar  mass 
to  that  of  the  Rowley  Hill,  near  Dudley,  in  Staffordshire,  is  veiy 
striking,  though  they  are  of  different  geological  age. 

The  rugged  headland  to  the  north  of  the  Causeway  Hotel,  called 
"the  Great  Steucan,"  and  the  cliff  called  "Weirs snoot,"  are  formed 
of  the  amorphous  basalts  which  underHe  the  ochre-bed,  and  con- 
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seqnently  in  ihwa  we  have  regained  the  same  geological  horizOD  or 
the  beds  eqaivaloiit  to  those  fomung  tlie  base  c^  the  Chinmey- 
beadland. 

fVom  the  foregoing 
nmarlEB  we  m&j  infer 

Ist^  That  Uva-flows 
are  much  less  regular 
and  parallel  to  each 
other  in  tJieir  depoaitdoa 
tiian  matter  deposited  to 
ibrm  an  aqneoos  rock. 

2nd,  The  Basalt  which 
fbrms  Hxe  columnar  bed 
known  as  the  "  Gianf  s 
Cansewaj"  ia  quite  a 
local  deposit,  meaanring 
at  the  most  two  thou' 
sand  six  hundred  feet  in 
width,  or  from  eaat  to 
west,  and  appearing 
along  the  coast  aa  a  len- 
ticular shaped  bed,  thin- 
ning oat  at  either  side ; 
and  it  occnpies  a  flat- 
tened trough  in  the 
wnoTphona  basalts  which 
nnderlie  the  great  ochre- 
bed  of  the  "  Chinmej-" 


Ugn.  0.— Grnqping  of  Bualtjc  oohunns. 

and  i.—Three  sided  coIuimiBaiirrouiidiid  br  Uuir 
pillHTS.  Kg.  a.— ThB  largeBt  parlect  coIdhid  b( 
™>-  i  fl  nonagon  horrouuded  by  iW  a^joiDiDS 
ig'  4 — Posaibly  a  dwB^Ti  colmmi,  eUTroiwded 

achtti  by  one  gida  longor  thaji  ths 


3rd,  The  section  af- 
forded by  the  coast  ad- 
joining the  Causeway  is 
a  cutting  transverse  to 
the  longest  axis  of,  at 
least,  this  lava-flow. 

4th,  The  columns  of 

oLhen— no  mcAim  of  provint 

this  particular  bed  ap-  'Af^'°°^^  ^xi^ov  iLa  wui 
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pear  to  radiate  from  aline  of  imaginary  centres,  which  are  ooincident 
with  the  longest  axis  of  the  flow ;  the  inner  circmnference  of  these 
radiations  being  defined  by  the  upper  surface  of  the  lava-bed,  and 
hence  the  upright  planes  of  columnar  crystallization  strike  at  right 
angles  downwards  &om  what  must  have  been  the  primary  cooling 
surface  of  the  mass,  that  surface  from  the  first  having  been  slightly 
depressed  in  its  centre. 

5th,  The  columns  which  form  the  "  Grant's  Causeway"  exhibit  a 
peculiar  beauty  and  accuracy  of  form,  being  in  every  respect  more 
symmetrical  than  those  of  any  of  the  other  columnar  basalts  of  the 
district,  with  the  one  exception  of  the  ^'  Organ-'*oolunms,  and  on 
this  account  alone  an  observer  would  be  led  to  identify  them  as  be- 
longing to  the  same  bed. 


THE  CARBONIFEROUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  TuoMAS  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of  the 

Greological  Society  of  Glasgow,  etc.,  etc. 

(Cmitinued  from  vol.  ii.,  page  4:77.) 

Genus  Spiripera.    Sowerby.    1815. 

The  shells  of  which  this  genus  is  composed  differ  much  in  their  extenud 
shajie  and  appearance,  hence  the  great  difficulty  of  correctly  determining  the 
limits  of  certain  species.  The  chavaetcr  of  this  extinct  genus  are  now  so  veil 
understood  that  it  is  scarcely  necessary  to  make  any  further  allusion  to  the 
subject;  but  we  may  briefly  repeat,  for  the  sake  of  tne  less  initiated,  and  in 
order  to  shorten  the  descriptions  of  the  various  species,  that  all  possess  a 
straight  lunge-line,  and  a  triangular  or  sub-parallel  area,  which  is  divided  by  a 
triangular  fissure,  this  last  being  more  or  less  covered,  or  contracted,  by  the 
means  of  one  or  two  curved  plates,  to  which  the  term  pseudo-deltidium  has 
been  applied.  The  pseudo-deltidium  is  rarely  preserved  m  the  carboniferous 
specimens,  but  did  certainly  exist  in  the  perfect  or  living  individuiJs.  The  valves 
are  articulated  by  the  means  of  curved  teeth  developed  on  either  side  of  the 
fissure  in  the  ventral  valve,  and  which  fit  into  corresponding  sockets  in  the 
opposite  or  dorsal  one.    In  the  larger  valve  the  t«eth  are  supported  by  vertical 

Elates  of  greater  or  lesser  dimensions,  and  in  the  space  between  these  on  the 
ottom  of  the  shell  are  situated  the  muscular  impressions.  The  adductor,  or 
ocelusor  muscle  leaves  a  narrow  mesial  oval-shapea  sear,  and  on  either  side  are 
situated  the  cardinal,  or  divaricator  muscular  impressions.  In  the  interior  of 
the  smaller,  or  dorsal  vidve  there  exists  two  large  conical  spiral  coils,  which 
nearly  fill  the  intcnor  of  the  shell,  the  ends  being  directed  outwardly  towards 
the  cardinal  angles,  while  the  bases  of  the  hollow  conical  spires  nearly  meet  at 
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.he  hinge  side,  hot  »it!  wide  ^wt  in  front.  Tie  hinije-plafe  ia  divided  into 
■.vo  portions,  to  which  the  principal  stcau,  are  attached,  and  in  the  notch  under 
ihe  eitremit;  of  the  umboniJ  beak  there  exists  a  Ciilcarcoiis  pmjcclion,  to 
irhich  the  term  "cardinal"  process  has  been  applied,  and  to  which  vns  attached 
IDC  of  the  extremities  of  the  divoricator  muscle.  A  little  lower  down,  on  the 
jottom  of  the  Taive,  arc  seen  tour  large  elongated  impressions,  produced  by 
tkc  adductor,  and  which  have  been  rcccntl;  designated  as  the  anterior  and  pos- 
lerioi  occlusor  muscles  b;  Mr.  Hancock. 


All  the  species  referred  to  the  genua  Spiri/era  jmiper  |K)ascss  a  libroiis  non- 
lerforated  shell-structure. 

The  speciea  of  carboniferous  Spiriffra  that  appear  to  have  been  hitherto  dis- 
overcd  in  Scothuid,  are  not  so  nuuicmus  ns  (hose  of  lUn^'-jidtd  or  of  Ireland ; 
nd,  after  a  careful  examination  of  many  specimens,  I  could  determine  with 
ertointj  but  the  nine  following  x^Sp.  dttpliriroaln,  ftp.  biialrata,  Sp.  <rig<ma(u, 
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Sp.  finguiSy  Sn.  walls,  Sp.  glabra,  Sv.  Carlukietuu,  Sp.  Urii,  and  Sp.  lineata ; 
and  it  must  also  be  furtner  noted  tnat  some  of  these  have  hitherto  proved 
exceedingly  rare,  and  that  good  examples  of  several  others  are  wiUi  dimcobj 
obtained. 

VirL — Spimfeba  DUPLicicosTA.    Phillips.    PL  xii.,*  figs,  li,  15. 

Spin/era  duplicicosta,  Phillips,  Geol.  York.,  vol.  ii.,  p.  218.,  pi.  x.,  fig.  1, 18S6; 
and  Dav.  Garb.  Mon.,  p.  24,  pi.  iii.,  figs.  7 — 10,  pL  iv.,  figs.  3,  5 — ll.f 

This  shell  varies  much  in  external  shape,  being  either  transversely  sab-rfaom- 
boidal  or  somewhat  longer  than  wide.  The  valves  are  moderately  convex,  witk 
a  more  or  less  elevatea  mesial  fold  in  the  dorsal,  and  a  corresponding  sinus  in 
the  ventral  one.  The  hinge-line  is  shorter  than  the  width  of  the  sheJ^  the  am 
of  moderate  breadth,  and  tne  beak  more  or  less  incurved.  The  valves  are  (xna- 
mented  by  numerous  radiating  ribs,  which  aug:ment  in  number  at  various  dis- 
tances from  the  beaks  by  intercalation  and  bifurcation.  The  ribs  vary,  how- 
ever, somewhat  in  general  appearance  in  different  specimens,  being  only  here 
and  there  duplicose,  or  having  three  or  four  ribs  clustered  toother ;  the  term 
duplicicosta  is,  therefore,  very  inappropriate,  since  many  species  of  the  genus 
present  the  same  peculiarity.  Sp.  duplicicosta  is  the  largest  Scotti^  spinfer 
with  which  1  am  at  present  acquamted,  some  specimens  measuring  twenty-one 
lines  in  length  by  about  thirty  in  width ;  and  it  has  also  been  sometimes  cos- 
founded  with  Sp.  striata  of  Martin — ^a  closely  allied  species,  but  of  which  1  am 
not  acquainted  with  any  well  authenticated  Scottish  examnle. 

Perfect  specimens  of  this  shell  are  rarely  found,  altnough  thousands  of 
crushed  or  orokcn  valves  occur  in  a  bed  of  limestone,  four  feet  in  thickness, 
near  Campsie,  at  Balgrochan,  and  Corrie  Bum,  in  Stirlingshire.  In  Ayrshire  it 
is  found  at  West  Broadstoue,  nciir  Bcith ;  at  Craigic,  near  Kilmarnock ;  and  at 
Auchenskeigh,  near  Dairy.  In  Lanarksliire  it  has  been  collected  at  Brockley, 
near  Lesmahago.    It  has  oeen  also  found  in  West  Lothian  and  Bute. 

IX. — Sfirifeba  bisulcata.    Sowerby.    PL  xii.,  figs.  19 — 25. 

Spirt/era  bisuleaius,  J.  de  C.  Sow.,  Min.  Con.  Tab.,  4^,  figs.  1,  2, 1835; 
Spirifera  bisulcata,  Dav.  Mon.  Garb.,  p.  31,  pi.  iv.,  fig.  1,  pL  v.,  fig.  1^  pL  vl» 
figs.  1 — 19,  and  pi.  vii.,  fig.  4. 

This  shell  is  either  transversely  semi-circular  or  obscurely  sub-fhomboidal, 
the  valves  being  almost  equally  deep  or  convex.  The  hinge-line  is  sometimes 
rather  shorter  than  the  greatest  width  of  the  shell,  with  the  cardinal  angles 
rounded ;  or  as  long,  wiUi  angles  of  variable  projection.  The  area  is  sob- 
parallel,  of  moderate  width,  and  divided  by  a  triangular  fissure,  the  beab 
incurved,  and  at  times  very  approximate.  In  the  dorsal  valve  the  fold  is  some- 
what angular,  and  of  greater  or  lesser  elevation,  but  is  at  times  so  flattened 
that  it  hardly  rises  above  the  general  convexity  of  the  valve.  The  sinus  b  of 
moderate  depth.  Each  valve  is  ornamented  with  from  thirty  to  fifty  obscurelj- 
rounded  ribs,  which  increase  in  number  by  the  occasional  bifurcation  or  inter- 
calation of  smaller  ribs  at  various  distances  from  the  beaks.  On  the  mesial 
fold  they  are  arranged  into  three  groups,  separated  by  sulci  of  greater  depth, 
the  whole  surface  being  also  regularljr  covered  with  imbncating  stric 
The  variations  in  shape  presented  bv  this  species  are  quite  perplexing,  and 
it  is  probable  that  several  so  termea  species  will  require  to  be  added  to  its 
synonyms.  Among  these  we  may  mention  Sp.  semicircularis,  Phillips,  and  Sp. 
crassa,  de  Koninck,  certainly ;  and  possibly  Sp.  grandicostata  of  M'Coy. 

*  ThiB  plate  forms  part  of  the  second  volome  of  the  "  Gbolooist." 
t  For  list  of  synonyms,  &o.,  see  my   monograph  published  by  the  Palfeontographieal 
Society,  nil  details  not  absolutely  required  having  been  omitted  in  the  present  mooognplu 
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Sp.  bisidcata  is  one  of  the  most  abundant  of  our  Scottish  spirifcrs,  the  largest 
example  with  which  I  am  acquainted  measuring  eighteen  lines  in  length  by 
twenty-eight  in  width  and  thirteen  in  depth. 

This  shell  has  presented  an  extensive  vertical  range ;  in  Luiarkshire  it  is 
found  at  Gare,  at  a  depth  of  two  hundred  and  thirty-nine  fathoms  below  the 
horizon  of  the  "  £11  coal ;"  at  Raes  Gill  at  three  hundred  and  forty-three ;  Lang- 
shaw  Bum  three  hundred  and  fifty-four ;  Mosside  three  hundred  and  se?enty- 
three ;  and  at  Braidwood  Gill  three  hundred  and  ninety-seven  fathoms.  Ure 
gives  us  a  good  figure  of  a  specimen  he  had  found  at  Lawrieston  *  It  has  been 
collected  at  Birkwood,  near  Lcsmahago^  and  at  Hobroyston,  to  the  north  of 
Glasgow.  In  Stirlingshire  it  is  not  rare  at  Craigenglen,  Balglass  Burn,  Mill 
Bum,  Corrie  Bum,  and  m  the  Campsie  main  limestone.  In  Dumbartonshire,  at 
Gastlecary ;  in  R^rewshire,  at  Barrhead,  and  Arden  quarry,  Thomliebank ;  in 
Ayrshire,  at  Eou^hwood,  and  West  Broadstone,  near  Beith ;  Auchcnskeigh, 
near  D^iy;  Craieie,  near  Kilmarnock;  Monkredding  and  Goldcraig,  near 
Kilwinning ;  and  Neathemewton,  parish  of  Loudon,  &c.  It  has  abo  been  ob- 
tained from  Arran  and  Bute. 

X. — SpnuFERA.  T&I60NALIS.    Martin.    PL  xii.,  figs.  16 — 18. 

QmckvUolUkus  oMomites  trigonalis,  Martin,  Petrif.  Derb.  tab.  36,  ^g.  1, 1809 ; 
and  Dav.  Mon.  Garb.,  p.  29,  pi.  v.,  fig.  28—33. 

In  shape  it  is  transversely  trigonal,  with  its  hinge-line  as  long,  or  slightly 
shorter,  than  the  greatest  breadth  of  the  shell ;  the  area  is  sub-parallel,  and  of 
moderate  width,  the  valves  being  almost  equally  deep ;  the  mesial  fold  is  ele- 
Taied,  angular,  and  often  produced  beyond  the  frontal  margin  of  the  lateral 
portions  oiF  the  valve ;  it  is  also  more  often  divided  by  three  principal  ribs,  of 
which  the  central  one  \&  at  the  same  time  the  largest  and  most  extended ;  the 
anaa  is  deep^  and  divided  by  from  three  to  five  longitudinal  ribs,  of  which  the 
central  one  b  also  the  most  developed.  Besides  these,  the  surface  of  each 
ralvc  is  ornamented  with  from  fourteen  to  twenty-two  simple  ribs. 

This  is  also  a  common  shell  in  Scotland,  and  does  not  appear  to  attain  the 
dimensions  of  Sp,  ^isuleata,  with  which  it  has  been  sometimes  confounded.  Dr. 
Fleming  was  certainly  mistaken  when,  at  p.  374  of  his  "  History  of  British 
Animals,"  he  referred  lire's  pL  xv.,  fig.  1,  to  the  species  under  description. 

In  LanariLshire,  Sp.  trigonalis  is  found  at  three  hundred  and  forty-three 
fiithoms  below  the  '*  JE^  coal"  at  Waygateshaw,  and  at  Braidwood  at  three 
hundred  and  seventy-five.  It  occurs  also  at  Brockley,  near  Lesmahago; 
at  Hoodies  Bum,  north-east  of  Glasgow,  and  in  the  main  limestone  near  Camp- 
sie ;  and  Renfrewshire,  at  Arden  quarry,  near  Thomliebank ;  in  A  vrshire,  at 
Weit  Broadstone,  near  Beith ;  Craigie,  near  Kilmamock ;  and  at  Aucnenskoigh, 
near  Dairy.  In  Midlothian,  at  Dryden,  near  Edinburgh ;  and  at  Courland, 
near  Dalkeith.    It  has  also  been  found  in  West  Lothian  and  in  Bute. 

XL — Sfebite&a  pinguis.    Sowerby.    PL  xii.,  fig.  28. 

S^nri/era  pinguiMy  Sow.  Min.  Con.,  voL  iii.,  p.  125,  tab.  271, 1820 ;  Spin/era 
ptMffuUy  Dav.  Mon.  Carb.,  p.  50,  pi.  x.,  figs.  1 — 12. 

When  frdl  grown  (under  favourable  circumstances)  it  is  transversely  oval, 
but  is  also  sometimes  as  wide  as  long,  or  even  (though  more  rarely  so)  longer 
than  wide.  The  hinge-line  is  usually  shorter  than  the  greatest  breadth  of  the 
shell,  the  cardinal  angles  being  rounded,  and  the  area  narrow.  The  dorsal 
valve  is  not  quite  so  cbep  nor  so  convex  as  the  opposite ;  the  fold  is  moderately 

*  It  mAy  be  u  well  to  mention  that  Mr.  Bennie  has  asocrtainod  that  Lawrieston  is  the  old 
name  for  a  place  a  few  hundred  yards  from  the  Capel  Rig  qunrry,  and  now  known  by  the 
denomination  of  Brankamhall,  East  Kilbride. 

VOL.   III.  ^ 
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wide  and  produced,  smooth,  and  slightly  depressed  along  its  centre.  In  the 
ventral  vaJve  the  sinus  is  regularly  concave  and  smooth,  each  valve  being  orasr 
mented  with  from  sixteen  to  thirty  rounded  or  flattened  ribs. 

This  species  appears  to  be  rare  in  Scotland,  for  I  am  acquainted  with  hot  a 
single  small  example,  which  was  derived  from  carboniferous  limestone  to  the 
north  of  Glasgow,  and  now  belongs  to  the  Museum  of  Practical  Geology.  It 
measures  eleven  lines  in  length  by  twelve  in  breadth  and  ten  in  depth. 

Xn. — SpmirBBA  ovALis.    Phillips.    PL  xii.,  figs.  26,  27. 

Spin/era  ovalis^  Philips,  Geol.  of  York.,  vol.  ii,  p.  219,  pL  x.,  fig.  6,  1806 ;  and 

Dav.  Mon.  Carb.,  p.  53.,  pL  ix.,  figs.  20 — 26. 

This  shell  is,  transversely  or  elongatedly  oval,  with  a  very  short  hinge>line, 
and  rounded  cardinal  angles ;  the  area  is  triangular,  and  more  often  wi&tkaa 
high.    The  dorsal  valve  is  moderately  convex,  and  much  less  deep  than  the 
opposite  one,  with  a  smooth,  broad,  fiattencd,  mesial  fold.     In  the  ventnl 
valve  the  beak  is  small,  tapering,  and  incurved ;  the  sinus  rather  shallow,  com- 
mencing at  the  extremitv  of  tne  beak,  it  extends  to  the  front  and  is  orna- 
mented with  one  or  two  lon^tudinal  ribs  placed  on  either  of  its  sides.    ¥rom 
eighteen  to  twenty  simple  flattened  ribs  ornament  the  surface  of  each  vahre. 
Sp.  ovalis  appears  to  be  an  uncommon  species  in  Scotland,  and  to  whidi  ProC 
Fleming,  in  1828,  had  applied  the  name  exarata  \  but  as  the  last  named  author 
never  figured  his  shell,  and  that  the  description,  "  Perforated  valve,  with  broad, 
smooth,  flattened  ribs,  divided  by  shallow,  narrow  furrows ;  beak  c^bbous,  in- 
curved ;  hinge  very  short,"  might  apply  equally  well  to  seva*al  otner  species, 
I  should  question  the  propriety  of  adopting  the  term  exarata  (notwithstanding 
its  priority  of  date)  ra  preference  to  the  well-known  one  by  Phillips,  and 
especially  so  as  Br.  Fleming  further  observes  that,  although  he  has  frequently 
found  the  perforated  valve,  it  was  always  mutilated  or  without  the  other  vahe, 
with  which  he  was  not  acquainted,  as  maj  be  seen  from  the  original  fraffment 
represented  in  our  plate,  and  which  was  kmdly  communicated  by  the  aul&r. 

Sf,  oralis  has  been  found  in  the  Gorrie  Bum  beds,  Stirlingshire;  also  in  West- 
Lotnian  and  at  West  Broadstone  in  Ayrshire.  In  Lana^hire  at  Brocklej, 
near  Lesmahago. 

XIII. — Spibipeka  glabra.    Martin.    PL  xii.,  figs.  32 — 34. 

ConchvliolUhus  anometea  glaber,  Martin  Petrif.  Derb.,  pi.  xlviii.,  figs.  9, 10, 1809, 
and  Dav.  Mon.  Garb.,  p.  59,  pi.  xi.,  figs.  1 — 9,  pi.  xii.,  figs.  1 — 5, 11, 12. 

This  shell  varies  to  such  an  extent,  that  it  is  difficult  to  assign  any  penna> 
nent  character ;  the  shape  is,  however,  more  often  transversely  oval,  and  rarely 
longer  than  wide.  Both  valves  difTer  in  degree  of  convexity,  the  ventral  one 
being  generally  the  deepest.  The  hinge-line  is  shorter  than  the  greatest  width 
of  the  shell,  with  rounded  cardinal  angles  and  the  beak  more  or  less  approxi- 
mate and  incurved. 

The  ventral  hinge  area  is  triangular  and  of  moderate  dimensions,  the  doisal 
one  being  narrow  and  sub-parallel,  the  mesial  fold  is  either  slishtly  and  evenly 
convex,  rising  ffraduaUy  from  the  lateral  portions  of  the  valve,  or  abrupt^ 
elevated  with  a  longitudinal  depression  along  its  middle ;  the  sinus  varies  like- 
wise in  depth  according  to  the  specimens.  ExtemaUy  both  valves  are  gene- 
rally smooth,  but  sometimes  a  lew  obscurely  marked  fiattened  ribs  may  be 
observed  on  the  lateral  portions  of  the  shell. 

This  species,  at  times,  attains  thirty-two  lines  in  length  bv  forty-three  in 
width,  and  twenty-six  in  depth ;  but  no  Scottish  specimens  1  have  hitherto 
seen  attain  half  those  proportions. 

At  Harestaues  and  Langshaw  Bum  in  Lanarkshire,  Sp,  glabra  is  found  at 
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three  hundred  and  seventy-five  fathoms  below  the  ''EU  coal ;"  occurs  also  at 
Hiddkhohn,  near  Lesmahago  and  East  Kilbride.  In  Stirlingshire  at  Ck)rrie 
Bum  and  C^psie  main-lin^tone.  In  Renfrewshire  at  Orchard-quarrj,  near 
Thomliebank.  In  Ayrshire,  at  West  Broadstone,  Beith,  and  at  Auchenskeigh, 
near  Dairy,  etc. 

XIY. — Sfibifera  Cabltjkisnsis.    Davidson.    PL  zii.,  fig.  29. 

Spirifera  CarlutiensU,  Dav.  Mon.  Garb.,  p.  59,  pi.  xiii.,  fig.  14, 1857. 

Shell  minute,  nearly  circular  and  smooth ;  valves  almost  equally  deep ;  dorsal 
valve  regularly  convex,  most  so  at  the  umbone.  Ventral  valve  convex,  with  a 
narrow  mesial  depression  or  furrow  commencing  at  a  short  distance  from  the 
extremity  of  the  Desk  and  extendmg  to  the  front,  where  it  indents  .the  margin 
of  the  opposite  valve.  The  beak  is  small,  pointed,  and  but  slightly  incurved ; 
the  hin^-line  much  shorter  than  the  greatest  width  of  the  shell,  with  its 
cardinal  angles  rounded,  area  small,  triangular.  This  little  shell  does  not 
appear  to  have  ever  greatly  exceeded  two  fines  in  length  by  two  and  a-half  in 
breadth.  It  was  discovered  for  the  first  time  at  Hill  Head  in  Lanarkshire,  at 
about  three  hundred  and  fifty-six  fathoms  below  the  "  Ell  coal,"  along  with 
&9.  UrUy  but  it  is  a  rare  species,  for  in  every  hundred  or  more  specimens  of 
ine  last  named  shell  that  is  collected,  a  single  example  of  Sp,  Carlukienm  would 
occur.  It  has  abb  been  recently  discovert  near  Strathavon  in  a  bed  of  shale 
almost  entirely  oompcKsed  of  Sp.  Urii,  and  is  there  nearly  as  rare  as  at  Hill 
Head. 

XV. — Spiripeba  Uru.    Eleming.    PI.  xiL,  fig.  30. 

Spirifsr  XJrii^  Fleming,  British  Animals,  p.  376,  1828;  Spirifera  Urii,  Dav. 

Mon.  Garb.,  p.  58,  pi.  xii.,  figs.  13, 14. 

This  little  species  is  sub-orbicular,  and  rather  wider  than  long ;  the  hin^ 
line  shorter  than  the  greatest  breadth  of  the  shell,  and  the  cardinal  angles 
rounded.  The  dorsal  valve  is  semicircular  and  slightly  indented  in  front,  with 
a  narrow  hin^  area ;  it  is  nearly  flat  or  slightly  convex,  especially  at  the  um- 
bone, from  \mence  a  shallow  mesial  furrow  extends  to  the  front.  The  ventral 
valve  is  much  deeper  and  more  convex  than  the  opposite  one,  with  a  lengthened 
incurved  beak  ana  longitudinal  furrow,  which,  originating  at  the  extremity  of 
the  beak,  is  continued  to  the  front.  The  area  is  small  and  triangular  in  shape ; 
when  perfect  the  exterior  of  the  shell  was  covered  with  numerous  closely  im- 
planted spines,  but  which  are  rarely  preserved  in  the  fossil,  so  that  the  shell  is 
generally  found  smooth  or  covered  with  minute  pustulate  markings,  which  are 
produced  by  the  fracture  of  the  spines  close  to  their  bases. 

This  abundant  and  interesting  little  species  was  noticed,  and  figured  for  the 
first  time  by  Ure,  in  1793,  (History  of  Ruthcrglen  and  East  Kilbride,  p.  313, 
fig.  12.)  but  named  only  thirty-five  years  later  by  Dr.  Fleming.  Ure's  figure 
is  not,  however,  very  correct,  for  it  does  not  represent  the  incurvature  of  the 
beak  which  is  always  present,  nor  is  the  area  ever  as  wide  as  is  there  depicted. 
Sp.  Urii  has  received  several  other  names,  for  it  is  highly  probable  (if  not  per- 
fectly certain)  that  the  Sp.  Clannyana,  King,*  from  the  Permian  formation,  and 

•  The  re-occnrrence  of  Beveral  carboniferons  species  in  the  Permian  strata  appears  to  be 
almost  certain,  althouf^h  snch  has  been  doubted  by  several  palseontologists.  It  is  therefore 
probable  that  the  following  carlioniforons  (C),  and  Permian  (P)  shells  are  identical,  notwith- 
standing that  they  have  received  distinct  specific  names  according  to  the  strata  in  which  tho^ 
have  been  discovered.  Thus  Terebratula  mcenlM^  C,  =' Sp.  tuffiaia^'P;?  Sfnrtfera  Urit, 
C,  =  Sp.  Clamnyana,  P ;  8pir\ferina  octopUcata,  C,  =  Sp.  crutata,  P. ;  Camaropkortaerumena,  C, 
^  Ca.  StJkMktijHi^  P. ;  C<i.  globnlina^  P.,  =  Ca.  rhomboiden,  P. ;  and  the  Lingula  Credfuri^  P.,  have 
be<?n  found  in  the  carboniferous  strata  by  Mr.  Kirkby .  The  re-occurrence  of  species  is  a  subject 
that  haa  been  too  often  8upi>o8cd  impossible,  and  treated  accordingly. 
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the  Sp,  unguieului,  Phillios,  from  the  Devonian  series,  are  only  Bynonyms  of  tiie 

S resent  species,  and  to  wnich  must  also  be  added  the  Sp,  Oold/kmama  of  PtoL 
e  Koninck.  It  does  not  appear  to  have  often  exoeeoed  aboat  four  lines  ii 
length  by  four  and  a-half  in  width  and  two  in  depth,  but  is  usually  a  mnch 
smaller  shell,  at  least  so  in  Scotland.  Sp.  Urii  is  certainly  the  most  almndiiit 
of  Scottish  spirifers,  and  may  be  pickea  up  by  thousands  in  several  localities, 
such  as  at  HiU  Head,  in  Luiarkslure,  where  it  occurs  at  three  hundred  and 
fifty-six  fathoms  below  the  *'  Ell  coal,"  and  three  hundred  and  seventy-fve  at 
Kilcadzow.  It  is  found  plentifully  on  the  east  bank  of  the  Avon,  near  Stnth- 
avon ;  and  at  Coalbum,  near  Lesmahago.  In  Stirlingshire  it  has  been  found  ia 
three  different  stages,  viz.,  the  Craigenglen  beds,  undOT  the  main-limestone,  md 
in  the  black-limestone  and  shale  of  South  Hill,  Campsie. 

■  

XYI.  Spibifera.  LiiOEATA.    Martin.    PI.  xiL,  fig.  31. 

CoHchiliolUAus  anomtea  lineatus,  Martin,  Petrif.  Derb.,  tab.,  xxxvL,  fig.  9^ 
1809 ;  and  Dav.  Mon.  Carb.,  p.  62,  pL  xiii.,  figs.  1 — 13. 

In  shape  this  shell  is  either  transverselv  oval  or  sub-orbicukr,  the  hinge-liBe 
beinff  much  shorter  than  the  width  of  the  shell,  and  the  cardinal  dUffa 
rouimed ;  the  beaks  are  incurved  and  more  or  less  approximate,  the  area  small 
Ventral  valve  evenly  convex,  and  rarely  possessing  any  mesial  elevation,  or  fbfal 
while  the  dorsal  valve  is  rather  deeper  than  the  opposite  one,  and  eUher 
uuiformly  convex,  or  presenting  a  shallow  longitudinal  depression,  whick 
becomes  most  apparent  towards  the  front.  Extcrmilly  the  suriaoe  was  oovcaed 
with  numerous  concentric  ridges,  rarely  in  any  place  more  than  a  line  apart, 
but  usually  very  much  closer,  and  from  each  of  wnich  departed  numerous  ooo- 
tiguous  closely  packed  spines,  which  thus  formed  a  series  of  rows,  or  fringes 
over  the  shell.  When  the  spines  are  absent,  which  is  the  general  condition  in 
which  the  shell  is  foimd,  the  surface  appears  marked  by  numerous  and  regolaiij 
imbricated  Unes,  the  radiating  ones  bemg  produced  by  the  small  elevations  from 
which  each  spine  took  its  birth,  as  I  have  attempted  to  show  in  the  enlarged 
representation,  fig.  31^,  and  which  is  very  different  from  the  irregular  manner 
in  which  the  spines  are  scattered  over  the  surface  of  Sp,  Urii,  of  wnich  ^.  30f. 
is  an  enlarged  illustration.  Sp.  lineaia  is  a  common  shell  in  the  carbomfertnis 
limestone  and  shales  of  Scotland ;  but  none  of  the  examples  I  have  yet  seen 
attained  the  dimensions  presented  by  some  which  occur  ooth  in  England  and 
Ireland. 

At  Gare  in  Lanarkshire  Sp,  lineata  occurs  at  two  hundred  and  thirbf-nine 
fathoms  lower  than  the  "  Ell  coal ;"  at  Braidwood,  three  himdred  and  fortj- 
tliree ;  at  Harestanes,  three  hundred  and  seventy-five ;  and  at  Nellfidd,  fi)ur 
hundred  and  ten.  It  may  also  be  collected  at  Brockley,  and  Middleholm  near 
Lesmahago.  In  Ayrshire  it  occurs  at  Roughwood,  ana  West  Broadstone  near 
Bcith ;  Iiallerhirst,  Stevenston ;  and  Craigie  near  Kilmarnock.  In  Renfrew- 
shire, at  Barrhead ;  and  at  Arden  and  Orchard  quarries  near  ThomliebaiiL 
In  Dumbartonshire,  at  Castlecary.  Li  Stirlinffsbire,  under  the  main  limestone 
and  in  the  Calmy  limestone  or  Balquarhage  beos,  Campsie,  as  well  as  at  Corrie 
Bum.  In  Mid  Lothian  it  is  not  rare  at  Dryden,  near  Edinburgh ;  and  at 
Courland,  near  Dalkeith.  Dr.  Fleming  mentions  Dreghom  and  Ayr,  and  it 
was  also  found  in  Arran  by  Prof.  Ramsay. 

Sub-genus  Spiriferina.  D'Orbigny.  1847. 
The  species  located  in  this  sub-genus  differ  from  Spirifera  (which  they  re- 
semble in  external  shape)  by  the  perforations  or  canals  which  traverse  their 
shells,  as  well  as  by  the  development  of  a  lar^e.  elevated  mesial  septum  in  the 
interior  of  the  ventral  valve,  to  the  sides  of  wnich  was  attached  the  adductor, 
or  occlusor  muscle. 
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^erina  crisiata  var.  octopliea^a,  and  S^.  inseulpta  are  the  only  two  species 
ig  to  this  sub-genus  that  have  been  nitherto  discovert  in  our  Scottish 
'erous  rocks^ 

L — Sfirifeeina  cristata,  var.  octoflicata.    J.  de  C.  Sowerby. 

Plate  xii,  figs.  36-38. 

oetcplicatus,  Sowerby,  Min.  Con.,  p.  120,  pL  562,  fies.  2,  3,  4 :  1827. 
lua  crUtakt  yar.  octoplicata,  Dav.  Mon.  Garb.,  p.  38,  pi.  vii.,  figs.  37-47. 

temal  shape  this  shell  is  more  often  transversely  sub-rhomboidal,  with 
equally  convex  valves,  the  hinge-line  being  either  as  long  or  rather 
than  the  greatest  width  of  the  shell,  with  acute  or  rounded  cardinal 
the  area  is  triangular,  slightly  concave,  and  of  variable  width.  In  the 
alve  the  mesial  fold  is  usually  composed  of  a  single  rib,  which  is  often 
\  along  the  middle ;  but  in  some  rare  examples  there  exists  a  rudimen- 
i  on  either  of  its  slopes,  so  that  in  some  instances  the  fold  assumes  to- 
he  front  an  obscurely  biplicated,  or  triplicated  appearance.  In  the 
valve  the  sinus  is  deep  and  acute,  while  both  valves  are  ornamented 
m  eight  to  twelve  angular  ribs,  which  are  (as  well  as  the  sinus  and 
>sely  covered  with  numerous  small  granular  (spinose)  asperities,  which 
the  shell  a  rough  feel  and  appearance.  The  shell-structure  b  also  per* 
by  minute  tubuli,  of  which  the  external  orifices  may  be  readily  detected 
ud  of  a  common  lens.  In  the  interior  of  the  ventral  valve  a  sharp 
eptum  rises  from  the  bottom  of  the  valve,  and  partly  divides  the  spii^ 
The  species  we  are  at  present  describing  varies  much  in  g^ieral  shape, 
is  \x^  the  number  of  its  ribs ;  it  is  never  a  large  shell,  althouffh  some 
specimens  have  been  found  more  than  double  tne  size  of  any  Scottish 
has  come  under  my  observation,  none  of  these  last  having  exceeded 
:  lines  in  length  by  about  seven  in  breadth.  I  am  also  still  inclined  to 
I  the  opinion  expressed  in  my  monograph,  namely  that  the  shell  under 
on  bears  so  close  a  resemblance  to  the  Permian  Sp,  cristata  of  Schlo- 
lat  it  cannot  be  specifically  separated,  and  could  not  in  any  case  claim 
m  a  varietal  distinction. 

toplicata  has  been  found  at  Gare,  in  Lanarkshire,  at  two  hundred  and 
ttc  fathoms  below  the  "  EU  coal ;"  at  Braidwood  Gill,  three  hundred ; 
raig  Bridge,  three  hundred ;  and  at  Raes  three  hundred  and  forty-one 
The  shell  has  also  been  collected  in  the  same  county  at  Brockley, 
mahago ;  Auchtentibber  and  Calderside,  High  Blantyre  j  Capel  Big, 
Ibride;  Strathavon;  and  Bobroyston,  north  of  Glasgow.  In  Ben- 
;,  at  Arden-  and  Orchard-quarries,  Thomliebank;  in  Btirlinffshire, 
'orrie  Bum  beds ;  in  Ayrshire,  at  Boughwood  and  We^t  Broaostone, 
iuchenskeigh,  near  Dairy;  Hallcrliirst,  Stevenston;  Craigie,  near 
)ck ;  and  Meadowfoot,  near  Druinclog.  It  has  also  been  found  in 
ithian,  as  well  as  in  the  Island  of  Arran.* 

gfaUt  var.  oetopUcfUa  is  a  common  shell  in  the  lower  red  carboni|broiiB  Bandstone  of 
in  Ireland  Sp.  partita  of  Portlock  being  a  synonym. 

0  publication  of  the  first  pages  of  my  paper  in  the  Deoei^ber  nmnber  of  the 
ST,  Ifr.  Kolly  has  informea  me  that  the  (fuotation  at  p.  406  relative  to  the  arrange- 
e  Carboniferous  system  in  Ireland  does  not  represent  his  vieirs,  and  he  has  Ipndly 
ne  with  the  following  note. 

xli visions  are,  1,  Old  Red  Sandstone ;  2,  calciferous-slato ;  3,  limestone  ;   4,  coal 
The  Kildress  red  and  yellow  sandstone,  which  is  one,  is  not  lower  coal-measures  ; 

1  have  stated)  "below  the  ctUciferous-slate.  Again,  the  Old  Red  Sandstone  is  not 
predominates.    This  rock  averages  about  one  thousand  feet  thick  in  Ireland,  and 

ti  exposed,  being  covered  with  limestone.  Our  calciferous  slate  is  considerable  in 
and  m  the  best  developed  places  (Olonea,  near  Dungarvan)  is  half  of  it  made  up  of 
of  limestone,  the  other  half  calcareous  shale.  The  fossils  in  both  inseinrable,  so 
Lciferous  slate  and  mountain-limestone  might  be  considered  as  one  diviaion,  but  it 
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XVlll. — SpnofEBiKA  IW8CULPTA.    PhilKps.    PL  xiL,  fig.  35. 

Spiri/era  inseulpia,  Phillips,  Geol.  of  Yorkshire,  voL  IL,  p.  216,  pi.  ix.,  figs. 
2,  3,  1836 ;  and  Dav.  Hon.  Garb.,  p.  42,  plate  vii.,  figs.  48-55. 

In  shape  it  is  more  or  less  semi-circular,  and  about  one-third  wider  than 
long ;  the  hinge-area  is  straight  and  as  wide  as  the  greatest  width  of  the  shdL 
The  area  large,  triangular,  and  but  slightly  curved ;  beak  small,  and  not  miui 
produced.  Both  valYes  are  about  equally  convex;  the  ventral  (me  is 
ornamented  with  five  (rarely  seven)  lar^  bold  angular  ribs,  of  whidi  the 
central  one  exceeds  the  others  somewhat  m  proportion,  and  corresponds  with  t 
deep  anj^ular  sinus  in  the  opposite  valve.  All  the  ribs  are  sculptured,  or 
closely  mtersected  with  small  concentric  laminse,  which  give  to  tne  perfect 
shell  a  very  elegant  appearance.  This  is  a  rare  Scottish  shell ;  it  ocean  at 
Gare,  in  Ijanarkshire,  at  two  hundred  and  thirty-nine  fathoms  below  the  **  £11 
coaL" 

PaIOLT  RnTNCnONELLIDiB. 

Of  this  family  the  genera  Rhynchonella  and  Camarophoria  alone  have  been 
hitherto  discovered  in  the  Scottish  carboniferous  strata.  Of  the  first  we  knov 
but  two  species,  and  one  only  of  the  second  ;  while  in  England  eight  of  Bi^ 
chonella  and  three  of  Camarophoria  have  been  found. 

Genus  Rhtnchonella.    Pischer.    1809. 

The  shells  composing  this  genus  vary  much  in  their  external  shape  and 
annearance,  some  oeii^  transverse,  others  rounded  or  angular,  smooth,  varion^ 
nboed,  or  striated.  The  valves  are  generally  couvex,  with  or  without  a  mesiu 
elevation  or  sinus ;  the  beak  is  acute,  promment,  or  so  greatly  incurved  as  to 
touch  and  even  to  overlie  the  umbone  of  the  opposite  valve ;  the  foramen  is 
variable  in  its  dimensions  and  shape,  being  placea  under  the  extremity  of  tiie 
beak,  and  entirely  or  partially  surrounded  By  a  deltidium.  The  shell-structure 
is  fibrous  and  not  perforatea ;  and  the  valves  articulate  by  the  means  of  tvo 
teeth  in  the  ventral,  and  corresponding  sockets  in  the  dorsal  valves.    The 

is  perhaps  more  correct  to  separate  them  into  two.  The  Carbonifbrons,  or  Hibernian  lime* 
stone  is  mty  feet  thick  at  Drumgoin  in  Tyrone,  it  is  about  fifteen  hnndred  feet  thick  at  BIsdc 
Head  in  Clare,  and  occupies  above  twenty  thousand  square  miles  in  Ireland.  This  grealty 
predominates ;  the  coal-measures  are  two  thousand  feet  thick,  or  more.  The  Old  Red  sawl- 
stone,  at  Kildress  in  Tyrone,  and  the  Old  Red  Sandstone  of  Herefordshire  are  two  very  dif« 
ferent  things.  The  first  belongs  to  Uie  Carboniferous  system ;  the  latter  is  a  subdivision  of  ! 
the  Silnriim  rocks.'* 

My  mistake  was  not  therefore  in  in  the  order  of  superposition  of  the  difiRarent  strata, 
which  Mr.  Kelly  admits  to  be  correct ;  but  in  having  enaeavotu^  to  reconcile  the  successioa 
of  the  Carboniferous  strata  in  Scotland  with  that  of  Ireland  by  applying  Mr.  Page's  genenl 
denomination  of  "  Lower  Coal-measures"  to  that  group  which  embraces  all  the  altOTnaticms  of 
strata  which  lie  between    the  Old  Red  Sandstone   and  the  mountain-  or  Carboniferoas* 
limestone.    The  term,  however,  would  not  apply  to  Ireland,  since  in  the  sister  island  no 
lower  coal-measures  underlie  the  mountain-limestone,  as  we  find  to  be  the  case  in  Scotland, 
and  where  Mr.  Elelly  suggests  that  the  limestone  may  be  moved  up  a  8tag:e,  with  ooal* 
measures  below  it.    It  must  appear  evident  to  all  that  the  term  Old  Red  Sandstcme  cannot  be 
retained  for  a  Silurian,  Devoman,  and  Carboniferous  rock,  and  this  is  the  reason  whv  I  was, 
and  still  am,  so  averse  to  applying  the  term,  or  forming  a  subdivision  by  that  name  for  then 
Irish  red  and  yellow  sandstones  fiill  of  carboniferous  fossUs ;  for  if  the  Calciferoas-  and 
mountain-limestone  might,  according  to  Mr.  Kelly's  own  statement,  be  united  into  a  fdufde 
division  on  account  of  the  similarity  of  their  fossils,  as  a  paleeontolc^ist,  I  should  add  thnt 
Uie  same  reasoning  might  equally  well  applv  to  the  red  sandstone  of  Kildress,  for  there  also 
we  find  exactly  the  same  fossils  as  those  which  occur  in  the  caldlisrous  and  carboniferous- 
limestone.     I  should  therefore  suggest  that  geologists  should  drop  the  term  "  old,"  and 
in  their  subdivisions  of  the  Carboniferous  group  say,  1,  Lower  carboniferous  red  and  yd- 
low  sandstone ;  2,  calciferous  slate ;  3,  carboniferous-fimestone ;   and,  4th,  coal-meMures,  by 
which  means  the  vexed  question  relative  to  the  Old  Red  Sandstone  would  not  be  interfered 
with  as  flu*  as  the  Carboniferous  system  is  concerned.    It  is  also  well  known  that  Mr.  Kelly  is 
of  opinion  that  no  Devonian  rocks  occiu*  in  Ireland ;  while  Sir  R.  Murchison  believes  that 
there  exists  there  also  a  series  of  man^r  thousand  feet  of  shales  and  grits  above  the  highest 
IJppor  Silurian  which  represents  precisely  in  time  the  mass  of  the  Devonian  rocks ;  this, 
however,   has  nothing  to  do  with  the  rod  and  yeUow  sandstone    ot  Kildress  wiiich  un- 
doubtedly forms  part  of  the  Carboniferous  system. 


O  Alif^i#!,  <B 
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hin^plate  ta  deeply  divided,  and  Bnpports  two  slender  curved  lamellEB,  to 
which  the  spiraUj  coiled  fleshy  oral  arms  (directed  inwards  towards  the  con- 
cavit;  of  the  doraal  valve)  were  partially  Qicd.  In  the  interior  of  the  ventnd 
valve  the  teeth  are  aupported  by  dental  plates,  between  which,  and  extending 
somewhat  further  down,  are  the  mnseulor  impressions  produced  by  the  adduc- 
tor or  occlusor,  the  devaricator,  and  pedicle  muscles,  while  on  the  bottom  of 
the  dorsal  valve  may  be  seen  the  four  impressions  formed  by  the  adductor,  or 
occluaor  muscle.  Ovarian  markings  are  observable  on  either  side  of  the 
muscular  »can  above  described. 


I'iB.  J.— IntertnroTUieDqrtalValTe.  I  Fte.  1.— Interior  of  Ow  Vt 
1,  AdduBtor,  or  antertor  uid  poMoior  oo- 1  a.  Adductor,  or  ocehuor  muu 
chuoT.  {  r,  Cantiiu ' 

Cdtvb]  tauulla  tar  tha  attnnhmnnt  of  the  I  d,'  Orariui  tpaca^ 


XTTC. — BaracitoitsLLA  ptgkus.    Martin.    PL  i.,  figs.  1,  8, 

OomefylioiUha  anomita  pttgnia.     Martin.     Fctrificala  Dcrhicnaia,  tab.  xxii., 

figs.  4,  5, 1809 ;  and  Dav.  Mon.  Carb.,  p.  97,  pi.  uii.,  figs.  1-15. 

The  shells  composing  this  species  are  either  tranaverselj  ovate  or  oblato- 
deltoidal,  and  wiiiei  tnan  long.  The  dorsal  valve  is  usually  more  or  less 
gibbons,  most  elevated  near  the  front,  and  evenly  convex  at  the  umbonei  the 
mesial  fold  is  large,  and  more  or  less  prominent ;  tlie  ventral  vidve  is  less  con- 
vex than  the  opposite  one,  with  a  sinus  of  moderate  dcptb,  commencing  at  a. 
short  distance  mim  the  beai,  and  eit^oding  lo  the  front ;  the  beak  is  small, 
much  incurved,  and  conti^ous  ia  tjie  umbone,  each  valve  being  ornamented 
with  from  nine  U>  twelve  ribs,  which  become  obsolete  as  they  approach  the 
beaks ;  from  three  to  six  occupy  the  fold  and  sinus. 

All  the  Scottish  examples  of  this  shell  that  I  have  hitherto  seen  were  small, 
none  having  exceeded  eight  lines  iu  length  by  about  ten  in  width,  while  some 
En^ish  specimens  have  measured  as  much  as  two  inches  both  ways ;  ueverthe- 
le«s,  the  Scottish  examples  have  all  the  characters  of  the  full-grown  shell ;  but 
ft  variety  from  Carluke  parish  is  comparatively  wider  and  less  convex  than  ano- 
ther found  in  Stirlingshire  and  elsewhere. 

At  Mosside  and  Braidwood,  in  Lanarkshire,  R.  pwijiiia  is  found  at  three 
hundred  and  seveut^-five  fathoms  lower  than  the  "  £11  coal,"  also  at  Brown  Hilt, 
Dear  Leamahago ;  in  Renfrewshire,  at  Barrhead  and  Arden  quarry,  Thomlie- 
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bank ;  in  Ayrshire,  at  Hyndbenry  Bank,  parish  of  London,  also  at  West  Broad- 
stone,  near  Beith;  in  Stirlingshire,  in  tne  main  limestone,  Campsie,  and  MDl 
Bum. 

XX. — ^Rhynchonella  FLEUBODoy.    Phillips.    PL  L,  figs.  3 — 5. 

TerelfTotula  pleurodon,  Phillips,  Geol.  of  York.,  vol.  il,  p.  222,  pi.  xiL,  ^ 
25 — 30, 1836 ;  and  Rh.  id.,  Dav.  Carb.  Hon.,  p.  101,  pL  xxiiL,  %s.  1—15. 

All  the  Scottish  specimens  of  this  common  shell  which  have  hitherto  come 
under  my  notice,  were  of  small  dimensions,  and  very  variable  in  their  shape, 
but  more  often  transversely  oval,  and  rarely  longer  than  wide.  When  youM 
the  valves  were  sometimes  compressed,  but  with  age  became  more  convex,  and 
at  times  even  gibbous ;  the  beak  is  small,  moderately  produced,  with  a  small 
circular  foramen  under  its  angular  and  slightly  incurved  extremity,  and  which 
is  surrounded  and  a  little  separated  from  the  ninge-line  by  a  deltidium.  The 
mesial  fold  usually  occupies  one-third  of  the  shelU  and  is  most  elevated  above 
the  front,  the  sinus  in  tne  ventral  valve  being  of  moderate  depth.  The  ribs 
are  angular,  and  extend  over  the  entire  surface  of  the  valves,  and  vary  in  num- 
ber from  ten  io  twenty-four  in  each  valve ;  of  these  three  to  five,  and  even 
sometimes  nine,  compose  the  fold. 

Many  undoubted  specimens  of  R,  fleurodon  possess  but  three  libs  on  the 
mesial  fold ;  and  it  was  for  thb  variety  that  Professor  M'Coy  proposed,  in 
1844!,  the  name  Atrypa  triplex^  but  which  is  now  superfluous. 

At  Gare,  in  Lanarkshire,  R,  pleurodon  is  found  at  two  hundred  and  thirty- 
nine  fathoms  under  the  "EU  coal,"  and  three  hundred  and  seventy-five  at 
Braidwood.  At  Capel  Rig,  East  Kilbride,  it  is  very  abundant,  but  nearly 
every  example  is  crushed;  it  occurs  also  at  Brockley, near  Lesmahago,  Calder- 
side  and  Auchentibber,  Hi^h  Blantyre.  In  Dumbartonshire,  at  Neatherwood, 
near  Castlecary.  In  Ayrslure,  at  Hallcrhirst,  Stevenston ;  Loudon ;  Craigic, 
near  Kilmarnock,  and  West  Broadstone,  Bcith.  Li  Stirlingshire  it  occurs  in 
several  stages :  at  Craigenglen,  Balglass,  Mill  Bum,  Balgrochen,  and  Corric 
Bum.    In  Renfrewshire,  at  Barrhead. 

Genus  Camabofhoria.    King.    1844. 

The  external  shapes  and  character  resemble  much  those  of  RhynckoneUa. 
The  beak  is  entire,  acute,  and  more  or  less  incurved,  under  the  extremity  of 
which  a  small  fissure  is  sometimes  exposed.  The  valves  articulate  by  the 
means  of  teeth  and  sockets.  In  the  ventral  valve  the  dental  plates  are  con- 
joined at  their  dorsal  margins,  forming  a  trough-shaped  process  affixed  to  a  low 
medio-lonmtudinal  plate.  In  the  dorsal  valve  the  space  oetween  the  sockets  is 
occupied  by  a  small  cardinal  muscular  protuberance,  on  either  side  of  wludi 
two  long  slender  processes  curve  upwards,  to  which  were  no  doubt  attached 
the  free  cirrated  spiral  fleshy  arms.  Prom  beneath  the  cardinal  process  a 
high  vertical  mesial  septum  extends  to  a  little  more  than  a  third  of  tne  length 
of  the  valve,  supporting  along  and  close  to  its  upper  edge  a  spatula-sliaped  pro- 
cess, considerably  dilated  towards  its  free  extremity,  and  projecting,  with  a 
slight  upward  curve,  to  nearly  the  centre  of  the  shelL  Shell  stmcture  fibrous, 
not  periorated. 

XXI. — Camaeophoria  ceumena.    Martin.    PI.  i.,  fig.  6. 

Conchifliolithui  anomites  erumena^  Martin,  Petrif.  Derb.,  tab.  xxxvi.,  fig.  4, 
1809;  Terebratula  Sckloikeimi,  Von  Buch,  Ueber  Terebratula,  1834;  and 
Dav.  Mon.  Carb.,  pi.  xxv.,  figs.  3-9. 

Tliis  species  is  more  often  transversely  oval,  but  sometimes  also  as  long,  or 
longer,  tnau  wide,  and  trigonal  in  shape.    The  valves  vary  in  degree  of  con- 
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■wtaHj,  as  well  as  in  the  oharocter  of  thdr  riba,  wUch  either  cover  the  entire 
shfill,  or  become  obsolete  towards  the  beaks.    When  perfect,  the  ralvea  pos- 


llg.  1.— Inlerior  ot  ths  Danol  Tslra, 


Fig.  a.— Inlarior  of  Ihe  Ventrsl  V«l«, 


ah^td  proem,  or  vlManlBitpporti  B,  OHdiiial,  or  diTBiJoKr : 


_   Hloiu  ff)(  0,  cturred  p ,  ._  . 

•plnlimiu;  D.  deWdiaiD ;  E.UMhi  H,  wnJotDsd  dsntal  pIMce  or  fronsli- 
J,  cardbial  pnweni  K.  aooketa!  U,  matginal  expoiiilona i  O,  apank- 


omament  its  surface,  these  varying  from  two  to  seven,  each  valie  being  fur- 
nished with  from  twelve  to  twentv  ribs.    The  sinus  is  of  moderate  depth. 

Of  this  species  I  am  acquainted  with  but  a  single  well~autbenticated  example, 
which  was  found  manj  jears  ago  in  West  Lothiui  by  the  Ute  Dr.  Fleming. 

(To  be  eoMlinvtd.) 
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(Continued  from  page  485^. 

On    the   Ossiferous   Caverns   at  Oreston.    By  Hemy  C.  Hodge,  of 
Plymouth.    Ecad  before  the  Geological  Section,  Sept.  17, 1859. 

The  constant  removal  of  immense  masses  of  limestone  required  for  the  par- 
poses  of  the  Breakwater  at  Plymouth,  during  the  past  half  oentury,  has  from 
time  to  time  brought  before  the  attention  of  geologists  a  series  of  remarkable 
cavernous  fissures  of  great  interest,  from  the  number  and  variety  of  fossil 
remains  of  extinct  animals  contained  in  them. 

In  the  "Philosophical  Transactions"  for  1817,  1821,  and  1823,  will  be 
found  some  account  of  the  earliest  discoveries  of  these  fossils,  together  with  a 
record  of  carefully  conducted  observations  by  Sir  Everard  Home  and  Mr. 
Whidby  (the  cnf^ncer  of  the  Breakwater  at  tnat  time)  respecting  the  eircom- 
stances  under  which  they  were  met  with. 

Mr.  Whidby,  in  a  paper  dated  Nov.  1816,  mentions  the  striking  ftuit  that  be 
saw  no  possibility  of  the  cavern  in  which  the  remains  were  met  with  havii^ 
had  any  external  communication  through  the  rock  in  which  it  was  endoseo, 
the  surrounding  limestone  being  everywhere  equally  strong,  and  requiring  the 
same  labour  to  blast  it ;  and,  with  respect  to  the  occurrence  of  stalactite,  he 
remarks  that  nothing  of  the  kind  was  met  with  in  the  cavern  in  whidi  the 
bones  were  found,  so  that  there  is  no  proof  that  anv  opening  in  the  rock  from 
above  had  been  closed  by  infiltration.  In  the  year  1820  more  bones  were  met 
with,  lying  on  a  thin  bed  of  dry  clav ;  there  also  occurred  here  aiid  there  a  few 
small  caverns,  similar  to  that  in  wnich  the  bones  were  discovered ;  and  aeain 
he  states  that  none  of  them  had  the  smallest'  appearance  of  ever  havingliad 
any  opening  to  the  surface,  or  connection  with  it  whatever,  or  with  each  other. 
The  caverns  here  spoken  of  were  quarried  many  feet  below  the  bottom  of  them, 
and  nothing  was  found  but  hard  solid  limestone.  He  also  adds,  '*  that  many 
caverns  have  been  met  with  in  these  quarries,  the  insides  of  which  have  been 
coated  with  stalactite ;  but  there  was  no  appearance  of  this  kind  in  the  cavern 
where  the  bones  were  found,  every  part  ot  it  being  perfectly  dry,  and  neariy 
clear  of  rubbish — a  circumstance  which  clearly  proves  it  had  no  connection 
with  the  surface." 

During  the  summers  of  1822-23,  Mr.  Jos.  Cottle,  of  Bristol,  obtained  a  large 
collection  of  bones  from  the  same  quarries,  and  he  has  published  some  account 
of  them,  and  of  the  general  circumstances  of  their  occurrence. 

Since  that  period,  it  would  appear  that  similar  openings  in  the  limestone 
have  been  of  not  unfreauent  occurrence,  and  it  is  known  that  some  of  them 
have  contained  fossils ;  out  no  systematic  observations  have,  I  believe,  been 
instituted  with  the  view  of  penetrating  their  origin  or  history. 

The  statements  so  confidently  made  by  Mr.  Whidby  as  to  the  perfect 
enclosure  of  the  caverns  bv  solid  limestone,  have  been  confirmed  by  my  own 
observations,  and  this  fact  nas  not  failed  to  surprize  even  the  workmen  enga^ 
in  the  quarry ;  but  it  must  be  evident  that  at  some  period  an  opening  did  exist, 
and  it  occurred  to  me  that  such  mi^ht  be  most  successfully  sought  for  between 
the  surfaces  of  the  beds  of  which  the  masses  of  limestone  are  composed.  No 
satisfactory  conclusion  could  be  drawn  from  a  careful  examination  of  the  rock 
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-ing  the  opening  of  the  cavern ;  but,  on  looking  narrowly  at  the  beds  of 
estone  in  the  progress  of  the  workmgs,  it  was  found  that  a  thin  seam  of 
rple  calcareous  ''slate''  was  interposed  between  the  beds  of  limestone,  at 
mt  the  same  pandlel  as  that  in  which  the  caverns  were  met  witL    On  far- 
T  investigation,  it  was  discovered  that  alternations  of  this  purple  "slate" 
rh  the  limestone  were  not  unfrequent,  but  the  lamins  of  slate  were,  in  most 
es,  so  intimately  Uended  with  the  limestone-beds,  as  to  form  really  a  solid 
ss  of  compact  rod^ ;  and  on  looldng  into  the  structure  of  the  more  evident 
era  of  the  "  slate,"  it  was  ascertained  that  in  some  parts  they  were  much 
■re  calcareous  than  in  others,  and  that  small  portions  of  limestone,  having 
lilar  physical  characters  to  those  of  the  surrounding  rock,  were  interspers^ 
varying  intervals.    In  other  places  the  layers  were  in  a  state  of  decomposi- 
D,  red  and  reddish  white  clay  being  formed  as  its  result ;  and  on  tracing  a 
er  of  this  kind  through  the  side  of  a  cavern  laid  open  during  the  workii^ 
iras  seen  that  portions  of  it  were  so  disintegrated  as  to  be  easily  pulled  from 
ur  position,  the  seam  being,  in  its  most  solid  portions,  composed  merely  of 
ers  of  limestone-fragments  with  interposed  clay  and  red  sand — the  whole, 
parently,  kept  in  place  by  the  accidental  infiltration  of  calcareous  matt^. 
^re,  then,  were  facts  that  might  enable  me  to  account  for  the  clay  found  in 
9  caverns,  and  afford  a  means  through  which  the  beds  of  limestone  mav  have 
en  caused  to  separate  from  each  other.    Again,  it  was  discovered  that  some 
the  hollows  in  the  adjoining  limestone  were  stained  with  a  black  earthv  sub- 
inoe,  found,  on  analysis,  to  be  composed  of  the  peroxides  of  iron  ana  man- 
neae,  these  having  evidently  proceeoed  from  the  decomposition  of  a  variety 
dolomite  veir  generally  present  in  this  limestone — ^not  exhibiting,  however, 
y  definite  mode  of  deposit  in  it,  but  passing  through  its  beds  m  tlie  most 
eg^ular  manner.    From  these  phenomena,  it  appeared  reasonable  to  conclude 
iX  the  decomposition  of  the  "  slate"  in  the  layers,  through  iJie  combined 
ency  of  wa^r  and  carbonic  add,  had  opened  a  commumcation  with  the 
ternal  air  tq  the  above-named  irregular  masses  of  dolomite  (the  unchanged 
aestone-fragments  of  the  "  slate"  serving  to  keep  the  beds  from  close  contact 
th  each  other),  and  that  in  this  way  tne  carbonates  of  iron  and  manganese 
ntained  in  them  had  been  converted  into  peroxides,  and  the  evolved  carbonic 
id  proceeding  from  their  decomposition,  combining  with  the  remaining  consti- 
ents  of  the  dolomite,  had  formed  bicarbonates,  readily  removeable  by  the 
ency  of  percolating  water.    In  this  way  it  is  possible,  not  merely  to  account 
r  the  formation  of  the  caverns,  and  a  means  of  access  to  them,  but  at  the 
me  time  to  discover  what  are  the  causes  still  in  operation  which  give  rise  to 
e  production  of  stalactite,  and  occasion  the  irregular  dolomization  of  the  lime- 
one,  it  being  evident  that  the  percolating  waters,  charged  with  bicarbonates 
lime,  maj^esia,  &c.,  may,  by  a  loss  of  carbonic  acid,  deposit  insoluble  car- 
»iiate  of  Imie  in  the  form  of  stalactite,  and  becoming  by  this  means  richer  in 
carbonate  of  magnesia,  act  chemically  on  the  neighbouring  limestone,  convert- 
g  it  into  dolomite. 

To  test  the  correctness  of  these  views,  a  very  careful  examination  of  the  clay 
;low  the  bones  was  instituted :  it  was  extremely  tenacious,  and  of  a  darx 
ddish-brown  colour ;  patches  of  red  clay  were  visible  in  some  places,  and  in 
her  parts  of  the  mass  distinct  yellow  and  black  layers  were  apparent,  and 
niules,  or,  more  strictly  speaking,  irregular  masses  of  impure  ochry  red  iron- 
-e,  together  with  black,  rounded  fragments,  evidently  arism^  from  the  decom- 
»ition  of  a  dolomite  similar  to  that  before  alluded  to — for  m  the  larger  frag* 
ents  this  rock  was  distinctly  visible  on  fracture,  and  in  one  or  two  instances, 
which  the  masses  were  larger  than  usual,  a  brown  zone  was  observable 
;tween  the  black  external  coating  and  the  central  nearlv  unaltered  dolomite ; 
rge  and  small  masses  of  the  conuuon  limestone-rock  oi  the  c\uarr^  V7^t«  «lao 
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f6mid  in  the  clay,  their  snrfaoe  being  honey-oombed  as  if  liy  expcieure  to  tlie 
long-oontinaed  action  of  carbonated  waters.  These  phenomena  may  justly  be 
expliuned  on  the  supposition,  that  the  irregular  masses  of  oehry  iroiHxe  had 
been  derived  from  tne  decomposed  slaty  seams,  oonfiimatoiy  wppuarvnon  bdig 
not  unfrequent  in  other  lunestone-beds  connected  with  the  same  series  of  rodEs, 
ihe  "  i^te '  in  these  alternating  with  the  limestone  on  a  large  scale,  ud  ooa- 
taining  irregular  nodules  of  impure  iron-ore — a  red  oxide  ot  iron  being  frs* 
quentfy  yisible  at  the  points  of  junction.  The  Taried  colour  of  the  day  niy 
also  be  accounted  for  by  the  gradual  admixture  with  it  of  the  red  oxide  of  iroB 


from  the  slaty  seams,  and  the  Uack  oxide  of  manganese,  accampaaied  hw  ydlov 
hydrated  peroxide  of  iron  from  the  dolomitic  rock,  which  may  be  ooiidniaedi9 
have  formed  a  part  only  of  the  walls  of  the  cavern — ^the  ^on^-ocnnbed  lime- 
stone fragments  resulting  from  the  displacement  of  other  portions  of  preriimsij 
fissured  limestone-rock  through  the  agency  of  aqueous  carbonic  add.  TI10 
most  careful  examination  presented  no  mcts  that  at  all  appeared  of  an  appomg 
character  ;  the  clay  was  oiligently  searched,  and  someofns  laminated  portiaw^ 
having  a  san^  appearance,  were  examined  by  the  microscope  for  the  aHiceoos 
covenngs  of  mfusoria,  minute  rounded  grains  of  sand,  and  any  other  matter 
that  might  suggest  the  washing  in  of  the  contents  of  the  cavern  through  free 
communication  of  its  opening  with  external  waters;  nothing  was,  howeier, 
discovered  but  very  minute  fragments  of  slate,  still  farther  ooufirmatory  of  tlw 
position  before  advanced. 

The  facts  elicited  were  thus  far  satisfactory,  but  they  did  not  aeconnt  for 
the  original  production  of  those  masses  of  dolomite,  which  in  the  neigjibonr- 
hood  of  the  quarry,  alone  afforded,  by  their  own  decomposition,  the  solutkni  of 
bicarbonates  requu^  for  the  dolomization  of  adjacent  rocks :  and  in  the  hope 
that  a  knowledge  of  such  original  cause  might  throw  still  further  light  lyoa 
the  present  condition  of  the  bone-caves,  a  general  examination  oi  the  vanBOS 
accessible  quarries  of  the  Plymouth  limestones  was  instituted.     . 

I  propose  to  give  some  account  of  these  investigations  in  the  latter  part  of 
this  paper;  and  will  now  proceed  to  give  a  brief  aescription  of  the  fossil  re- 
mains, and  certain  circumstances  connected  with  them,  as  the  following  oat  of 
the  inquiries  alluded  to  will  lead  me  to  speak,  not  merely  of  changes  havmg 
an  important  relation  to  the  phenomena  ot  the  enclosed  caverns,  but  also  to 
the  attempted  solution  of  other  allied  ^logical  ^[uestions  of  interest. 

I  am  disposed  to  believe  that  verv  httle  stalactite  was  deposited  in  the  bone- 
caves  during  the  early  period  of  tneir  formation,  and  a  portion,  if  not  the 
whole,  of  the  time  during  which  the  bones  were  being  .introduced.  My  reasons, 
confirmed  by  the  observations  of  Mr.  Whidby,  before  alluded  to,  are  the  fol- 
lowing : — The  bones  have  been  generally  found  lying  on  or  near  the  uppermost 
portion  of  a  bed  of  clay,  and  those  on  its  surface  on^  are  much  mixed  with,  or 
nnbedded  in  stalagmite,  the  remains  met  with  lowest  m  the  clay  bein^  especiaUv 
free  from  such  deposit.  It  is  reasonable  also  to  suppose  that,  if  the  fossu 
bones  were  introduced  through  the  agency  of  carnivorous  cave-inhabiting  mam- 
malia, the  instincts  of  these  creatures  would  have  induced  them  to  prefer  a  dn 
habitation,  and  one  in  which  the  constant  dropping  of  percolating  waters  woula 
give  them  no  inconvenience,  not  to  mention  tne  constajit  disengagement  of  CB^ 
Donic  acid  accompanying  the  deposition  of  the  stalactite,  which  mi^t  even, 
under  some  circumstances,  render  such  caverns  uninhabitable. 

In  giving  an  opinion  that  the  bones  were  introduced  by  animal  agencgrt  and 
not  bv  accidental  falling  into  fissures,  it  is  not  to  be  inferred  that,  in  no  former 
recoraed  instance,  has  this  mode  of  entombment  occurred.  I  will,  however, 
give  some  facts  connected  with  the  nature  and  mode  of  occurrence  of  these  re- 
mains, before  attempting  to  deduce  any  further  condusions  in  the  present 
instance. 
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tn  the  first,  I  would  mention  tliat  remains  of  very  large  am'mals  were  met 

ith,  the  occurrenoe  of  portions  of  several  mammoths  being  proved  by  the  pre- 
sence of  varioos  grinders  belonging  not  merely  to  ver^  young,  but  also  to  some- 
what matore  animals,  a  fourth  molar  of  the  lower  jaw  of  an  animal  of  this 
species  hayins  been  found  six  and  a-quarter  inches  in  length,  the  breadth  at  its 
widest  part  Being  two  and  a-quarter  inches,  oontaininff  sixteen  plates,  which 
have  an  been  brought  into  use,  the  tooth  being  worn  aown  at  its  anterior  ex- 
tremity, so  as  to  exhibit  the  common  uniting  base  of  dentine  along  the  mar^pns 
of  the  first  and  second  plates.  A  second  corresponding  mokr  of  the  lower  jaw 
wantinj^  a  few  plates  at  its  anterior  portion,  together  with  fragments  of  two 
other  rourth  molars  in  different  stages  of  development  were  also  met  with,  and 
teeth  of  lai^r  size  than  these  were  indicated  bv  the  presence  in  the  day  of 
other  detac&d  and  fractured  plates.  I  would  also  add  that  there  occurred  a 
few  fractured  portions  of  one  or  more  molar  teeth  of  the  rhinoceros,  but  no 
mammoth's  or  other  large  bones  were  discovered. 

The  above  facts  being  considered,  can  we  allow  that  such  ponderous  animals 
ooold  have  fallen  upon  a  soft  tenacious  bed  of  clay,  without  sinking  more  than 
a  few  inches  into  it  r  or  that  their  skeletons  could  nave  been  washeddown  from 
abo^re,  without  a  much  greater  disturbance  of  the  day  than  was  found  to  be 
indicated  by  the  paralld  and  undisturbed  arrangement  of  its  laminated  por- 
tions P  Could,  moreover,  these  monsters  have  fallen  into  the  cavern,  without 
a  much  greater  apparent  disturbance  of  the  beds  of  limestone  having  beoi 
caused  by  the  formation  of  a  <suffidentlv  large  opening ;  and  would  not,  m  such 
eases,  numerous  other  parts  of  the  skeleton  tiave  been  met  with  P 

Secondly,  numerous  teeth  of  elk  or  deer  and  of  ox  were  found,  but 
no  antlers  nor  horn-cores  bdonging  to  such  animals  (a  single  fragment  of  the 
base  of  an  antler  and  one  small  horn-core  excepted),  which  would,  most  pro- 
bably, have  been  the  case,  had  the  fissure  been  a  Wee  one,  and  some  fragments, 
at  loist,  of  the  frtigdle  antlers  mi^t  naturally  have  oeen  expected  to  occur,  had 
such  b^  washed  down  from  a  higher  levd ;  on  the  other  nand,  it  may  be  pre- 
sumed that  they  would  have  proved  to  camivora  an  inconvenient  and  unprofit- 
able burthen  for  carriage  into  their  den. 

Hiirdly,  among  the  Dones  met  with,  scarcdy  a  single  lar^  one  had  escaped 
fracture,  with  the  exception  of  the  astndaffus  and  other  hard  and  solid  bones  of 
the  tarsus  md  carpus  joints  and  those  of  the  feet ;  facts  perfectly  similar  to 
those  observed  by  Dr.  Buckland  in  the  hysenarcave  at  Kirxdale,  in  which  the 
presence  of  their  numerous  coprolites  proved  that  these  animals  inhabited  the 
cavern. 

Fourthly,  although  tfie  cave  did  not  conf  ain  any  remains  of  hyenas  or  their 
coprolites,  several  teeth  of  bears  and  lions  or  tigers  were  discovered ;  and  I 
think  it  may  be  legitimately  deduced  from  the  occurrence  of  these  cave- 
inhabiting  animals  that  the  bones  above  referred  to  had  been  fractured  by  them 
for  the  purpose  of  obtaining  their  edible  contents ;  the  occurrence  of  several 
fragments  of  canines  of  the  ^i^antic  Felts  spelaa  having  the  two  characteristic 
loE^udinal  indentations  on  tneir  crowns,  together  with  the  canine  and  sectorial 
molar  of  an  immense  lion  or  tiger,  the  former  tooth  measuring  five  and  three- 
quarter  inches  in  length,  may  too,  I  imagine,  satisfactorily  account  for  the 
strength  required  to  carry  the  remains  of  such  animals  as  the  mammoth  and 
rhinoceros  into  the  cave. 

Lastly,  I  would  remark  that  the  view  of  the  non-acddental  introduction  of 
the  remains  into  the  cave  appeared  still  further  to  be  confirmed  by  the  appear- 
ances presented  in  a  fissure  unexpectedly  opened  into  by  the  workmen,  and 
separated  from  the  larger  cavern  by  a  comparatively  thin  wall  of  solid  limestone. 
Here  many  of  the  bones  were  only  slightly  fractured,  and  there  occurred  the 
nearly  perfect  skull  of  a  hog,  encrustea  with  stalactite,  a  cast  in  the  same  aub- 
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stance  of  the  interior  of  the  cranium  of  another  aninuJ,  togetiier  with  renaiiis, 
apparently  belonging  to  the  bear,  wolf,  or  large  dog,  and  the  borae,  with  Tariooa 
other  fractured  bones  cemented  into  a  breccia-like  mass  hj  a  mixtnre  of  day 
and  stalactite.  These  appearances  coincide  with  what  mi^t  have  beea  a* 
pected  to  have  occurred  m  the  case  of  bones  that  had  aocidentallj  fallen  into  a 
nssure,  and  it  is  not  unlikely  that  they  may  haye  been  rolled  into  it  throng^  a 
small  deep  hole  communicating  with  the  large  cavern,  but  not  soficieHth 
capacious  to  allow  of  entrance  tor  the  recovery  of  the  carcass.  The  broocttted 
bones  in  the  clayey  stalactite  mi^ht  have  been  also  derived  from  the  laiger 
cave  by  the  constant  falling  into  it  of  fragments  of  bone  rejected  by  the  cani- 


vora,  and  which,  as  mi^ht  be  expected  from  lying  for  some  time  in  their  do, 
would  be  well  mixed  with  the  clay  that  formea  its  bottom. 

A  few  of  the  bones  were  traversed  in  all  directions  by  fissures  filled  with 
chiyey  stalagmite,  a  mass  composed  of  broken  plates  of  a  tooth  of  the  nuuiuDotli 
bemg  in  this  condition — these  facts  possibly  indicating  displacement  of  the  walb 
of  the  cave  after  the  introduction  of  the  bones,  sucn  dislocation  affordbg  tiie 
opening,  by  means  of  which  the  supcrGcial  stalagmite  was  introduced. 

In  concmding  this  part  of  my  description  of  the  caverns  and  their  inhabitanto, 
I  will  enumerate  the  genera  of  animals  to  which  the  specimens  (nearly  all  of 
which  are  in  my  own  possession)  belong. 

(To  be  continued.) 
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Geological  Society  op  London. — November  30,  1859. — Professor  Jola 
Phillips,  President,  in  the  Chair. 

The  foUowiug  communications  were  read : — 

1,  "  On  some  Bronze  Relics  from  an  Auriferous  Sand  in  Siberia."  By  T.  W. 
Atkinson,  Esq.,  F.G.S. 

During  the  author's  stay  at  the  gold-mine  on  the  Biver  Shargan  (Lat.  59 
dcg.  30  min.  N.,  and  Long.  96  deg.  10  min.  E.)  in  August,  1851,  some  frag- 
ments of  worked  bronze  were  dug  up  by  the  workmen,  at  a  depth  of  fourteen 
feet  eight  inches  below  the  surface,  from  a  bed  of  sand  in  whicm  gold-nuggets 
occur.  This  sand  rests  on  the  rock,  and  is  covered  by  beds  of  gravel  and  sand, 
overlain  by  two  feet  of  vegetable  soil.  The  fragments  appear  to  have  belonged 
either  to  a  bracelet  or  to  some  horse-trappings. 

2.  "On  the  Volcanic  Country  of  Auckland,  New  Zealand."  By  Charles 
Heaphjr,  Esq.     Communicated  by  tlie  President. 

The  isthmus-like  district  of  Auckland  and  its  neighbourhood,  described  by 
Mr.  Heaphy  as  a  basin  of  Tertiary  deposits,  is  bordered  by  clay-slate,  igneous 
rocks,  and  at  one  spot  on  the  south  by  cretaceous  strata ;  and  it  is  dotted  by 
upwards  of  sixty  extinct  volcanos,  often  closely  situated,  and  showing  m 
nearly  every  instance  a  well-defined  point  of  eruption,  generally  a  cup-like 
crater,  on  a  hill  about  three  hundred  leet  high.  Interesting  instances  of  suc- 
cessive volcanic  eruption  are  numerous  all  over  this  district,  sixty  miles  round 
Auckland ;  and  there  seems  to  have  been  four  distinct  e/pochs  of  eruption,  thus 
classified  by  Mr.  Heaphy :— 1.  The  first  was  that  which  raised  the  trachytic 
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onntains  and  the  black  boulder-like  igneous  rock.  S.  Then  came  the  erup- 
3n3  in  the  Tertiary  period,  the  ashes  of  which  form  beds  in  the  Tertiary  rock. 
Then  the  eruptions  on  the  upheaval  of  the  Tertiary  cliffs :  these  appear  as 
Hies  above  faults  on  the  Tertiiury  beds  and  on  the  edges  of  cliffs.  4.  Lastly 
le  eruptions  that  have  broken  through  the  Tertiary  b^,  and  the  lava^treams 
:  w\nch  follow  the  natural  valleys  of  the  country.  The  volcanic  phenomena 
ere  illustrated  by  maps  and  numerous  sketches  oy  the  author.  Some  Ter- 
azy  Tereinraiukt,  some  few  fossil  plants,  and  some  Cretaceous  fossils  {iHOcera- 
u»  and  BeUmmUUa)  aooompanied  this  memoir. 

3.  <'0n  the  Geology  of  a  part  of  South  Australia."  By  T.  Burr,  Esq. 
rom  the  Colonial  0£».    1848. 

The  lowlands  about  Adelaide  on  the  west,  and  along  the  river  Murray  on 
le  east,  consist  of  horizontal  beds  of  limestone  and  calcareo-siliceous  deposits, 
•Uowish  and  reddish  in  colour,  full  of  marine  fossils,  and  of  the  Tertiary  af^. 
dmetimes  gypsum  and  ferruginous  sand  replace  the  limestone,  lliese  plams 
«  aiid«  except  where  sranite  protrudes  from  the  surface,  presenting  cavities 
I  which  rain-water  cculects.  The  author  observed  a  similar  Tertiary  forma- 
on  on  Yorke's  Peninsula,  at  Port  Lincoln,  and  to  the  S.E.  to  beyond  Bivoli 
ay ;  and  it  probably  forms  vast  tracts  in  New  South  Wales  and  Western 
ustralia.  I^one  of  these  tertiary  districts  appear  to  exceed  an  elevation  of 
iree  hundred  feet  above  the  sea. 

In  describing  two  volcanos  in  South  Australia,  Mount  Gambier  and  Mount 
chauck,  Mr.  Surr  remarked  that,  coming  from  the  west  or  north-west  at  about 
renty  miles  from  these  hiUs  a  white  coral-limestone  (Bryozoan  limestone), 
mtaining  flint  or  chert,  takes  the  place  of  the  limestones  and  calcareous 
uidstones,  with  recent  sand-formations,  previously  passed  over.  This 
hite  limestone  is  remarkable  for  the  numerous  deep  well-like  water-holes 
I  it,  within  about  twelve  miles  of  the  volcanic  mountains,  and  about  east  or 
'est  of  them. 

Mount  Gambier  has  a  height  of  nine  hundred  feet  above  the  sea  (six  hun- 
red  feet  above  the  plain),  and  has  three  craters,  lying  nearly  east  uid  west, 
od  occupied  with  lakes  of  fresh  water.  Mount  Schauck,  at  a  distance  of 
bout  nine  miles,  magnetic  south,  is  circular,  and  has  one  large,  and  two 
mall  lateral  craters. 

The  author  next  described  the  granite,  gneiss,  and  slaty  rocks  along  a  see- 
on  extending  from  the  Biver  Murrav  and  Kangaroo  Bange,  across  Mount 
(arker  and  Mount  Lofty,  towards  Adelaide ;  and  noticed  the  mode  of  oocur- 
snce  of  the  ores  of  copper,  iron,  lead,  &c.,  in  these  rocks.  Lastly  he  noticed 
od  explained  the  occurrence  of  calcified  stems  of  trees,  standing  in  the  posi- 
bn  ot  their  growth,  in  the  sand-dunes  in  the  Gulf  of  St.  Vincent,  near 
Ldelaide. 

4.  "  On  some  Tertiary  deposits  in  South  Australia."  By  the  Bev.  Julian 
Sdmund  Woods.    Communicated  by  the  President. 

The  author,  in  the  first  place,  described  the  ^graphical  features  of  that 
art  of  the  colony  of  South  Australia  to  which  his  ooservations  refer.  It  lies 
etween  the  Biver  Murray  on  the  west,  and  the  colony  of  Victoria  on  the  east ; 
nd  includes  an  area  of  one  hundred  and  fifty-six  miles  long,  north  and  south, 
nd  seventy  broad  from  east  to  west.  Some  trap-dykes  and  four  volcanic 
iUs  are  almost  the  only  interruptions  to  the  honzontality  of  these  plains, 
fhich  rise  gradually  from  the  sea,  and  are  occupied  by  the  Tertiary  beds 
0  be  noticM;  they  extend  into  Victoria  fcHr  some  seventy  miles,  as  far  as 
.*ort  Fairy. 

In  some  places  on  the  plains  a  white  compact  unfossiliferous  limestone  lies 
inder  tiie  surface-soil ;  and  is  sometimes  tnirty-feet  thick.  Under  this  is  a 
ofisiliferous  limestone.    The  passage  between  the  two  is  gradual    This  latter 
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rock  is  made  np  of  jSiyonMH-porfect  and  in  fragmenta— with  aooie  Pedau^ 
TerebratuUfi  Eekimoderwu,  &c. 

Sometimes  this  rock  a|>pean  like  friable  chalk,  without  distinct  fossils.  A 
large  natural  nit,  originating  from  the  infalling  of  a  cave,  occurs  near  the  ex* 
tinct  volcano,  Mount  Gambler,  and  is  ninety  feet  deep,  showing  a  consideiifak 
thickness  of  this  Brvosoan  deposit  in  sereral  beds  of  fouiteen  feet^  ten  liDet^ 
and  twelye  feet  in  thickness.  Similar  pits  show  the  deposit  in  the  same  wif 
at  the  Mosquito  Plains,  seventy  miles  north. 

Rq^ular  layers  of  flints,  nsually  black,  rarely  white,  occur  in  these  beds,  item 
fourteen  to  twenty  feet  apart.  These,  with  its  colour,  and  with  the  suno^dil 
sand-pipes,  perforating  the  rock  to  a  great  depth,  give  it  a  great  resembtanoe  to 
chalk. 

The  whole  district  is  honeycombed  with  caves — always,  ho?rever,  in  the 
higher  grounds  in  the  undulations  of  the  plains. 

One  of  the  oaves,  in  a  ridge  on  the  northern  side  of  the  Mosquito  Plains,  ii 
two  hundred  feet  long,  is  divided  into  three  ereat  halls,  and  has  extensive  8ide> 
chambers.  The  caves  have  a  north  and  south  direction,  like  that  of  the  lidge. 
The  large  cave  has  a  great  stalactite  in  it ;  and  many  bones  of  Marsupialia  are 
heaped  up  against  this  on  the  side  facing  the  entrance ;  possibly  they  stsr 
have  been  washed  up  against  this  barrier  by  an  inflowinj^  stream.  The  drieioi 
corpse  of  a  native  Les  m  this  cave.  It  has  been  partially  entangled  in  ths 
stalactite ;  but  this  man  was  known  to  have  crept  into  the  cave  whoi  he  had 
been  wounded,  some  fourteen  years  ago.  Many  of  the  caves  have  great  piU 
for  their  external  apertures,  and  contain  much  water. 

Some  shallow  caves  contain  bones  of  existing  Marsupialia^  whidi  have 
evidently  been  the  relics  of  animals  that  fell  into  the  grass-hidden  apeitors  at 
top. 

The  caves  appear  in  many  caves  to  be  connected  with  a  subterranean  system 
of  drainage ;  currents  and  periodical  oscillations  being  occasionally  observed  in 
the  vraters  contained  in  them.  There  is  but  little  superficial  drainage.  One 
overflowing  swamp  was  found  by  the  author  to  send  its  water  into  an  under- 
ground channel  in  a  ridm;  of  limestone. 

Patches  of  shelly  sana  occur  here  and  there  over  the  ten  thousand  nine  hun- 
dred and  eighty  square  miles  of  country  occupied  bv  the  white  limestones;  but 
near  the  coast  this  shelly  sand  thickens  to  two  hundred  feet. 

A  coarse  limestone  forms  a  ridge  along  the  coast-line,  and  it  contains  exist- 
ing species  of  shells.  This  indicates  an  elevation  of  the  coast  of  late  date,  and 
wmch  probably  is  still  taking  place. 

Dec.  14. — ^1.  "On  some  Itemains  of  Polyptychodom  firom  Dorking.'*  By 
Prof.  Owen,  F.R.S.,  F.G.S. 

Referring  to  the  genus  of  Saurians  which  he  had  foimded  in  1841  on  certain 
large  detached  teeth  from  the  Cretaceous  beds  of  Kent  and  Sussex,  and  whksk 
genus,  in  reference  to  the  many-ridged  or  folded  character  of  the  enamd  o£ 
Qiose  teeth,  he  had  proposed  to  cul  Folyfiffchodon^  Prof.  Owen  noticed  the 
successive  discoveries  of  portions  of  jaws,  one  showing  the  thecodont  impluta- 
tion  of  those  teeth,  whicn,  vnth  the  shape  and  proportions  of  Uie  teeth,  kd 
him  to  suspect  the  crocodilian  affinities  ot  Polyptoehodon ;  and  the  subsequent 
discoveij  of  bones  in  a  Lower  Greensand  quarry  at  Hvthe,  which,  on  the  ^rpo- 
thesis  of  their  having  belonged  to  FolwtffchoAm^  had  led  him  to  suspect  that 
the  genus  conformed  to  the  Plesiosauroia  t^rpe. 

The  fossils  now  exhibited  by  Mr.  G.  Cuoitt  of  Denbies,  consisted  of  part  of 
the  cranium  (showing  a  large  foramen  parietalc),  fragments  of  the  upper  and 
lower  jaws,  and  teeth  of  the  Polypiychodon  intemmtwy  from  the  Lower  Chalk 
of  Dorking,  and  afforded  further  evidence  of  the  plesiosauroid  affinities  of  the 
genus.    Professor  Owen  remarked  that  in  a  collection  of  fossils  from  the  Upper 
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Greensaad  near  Cambridge,  now  in  the  Woodwardian  Mnseiun,  and  in  another 
ooUection  of  fossils  from  the  Greensand  beds  near  Kursk  in  Russia,  submitted 
to  the  Professor's  examination  hj  Col.  Kiprianoff,  there  are  teeth  of  Foiyptweho^ 
dom,  associated  with  plesiosauroid  yertebr»of  the  same  proportional  magnitude, 
md  with  portions  of  large  limb-bones,  without  medullary  cavity,  and  of 
plesiosaQroid  shape. 

Tims  the  evidenoe  at  present  obtained  respecting  this  huge,  but  hitherto 
problematical,  camivorous  Saurian  of  the  Cretaceous  period  seemed  to  prove 
It  to  be  a  marine  one,  more  closely  adhering  to  the  prevailing  type  of  the  Sea- 
liiards  of  the  great  mesosoic  epoch,  then  drawing  to  its  dose,  than  to  the  Mosa- 
soMrms  of  the  Upper  Chalk,  which,  by  its  vertebral,  palatal,  and  dental  charac- 
ters, seemed  to  toreshadow  the  Saurian  type  to  follow. 

Professor  Owen  exhibited  also  drawings  of  specimens  in  the  Woodwardian 
Museum  and  in  the  collection  of  Mr.  W.  Harris,  of  Charing,  which  show  the 
mode  and  degree  of  use  or  abrasion  to  which  the  teeth  of  Folypiyekod<m  had 
been  subject. 

S.  **  On  some  Eossils  from  near  Bahia,  South  America."  By  S.  Allport^ 
Sml    Communicated  by  Professor  Morris,  F.G.S. 

The  south-west  point  of  the  hill  on  which  the  Port  of  Montserrate  is  built, 
in  Bahia  Bay,  exhibits  a  section  of  alternating  beds  of  conglomerate,  sandstone, 
and  shale ;  m  the  last  Mr.  Allport  discovered  a  large  Dinosaurian  dorsal  verte- 
Inra^  not  lulike  that  of  Megalosaurm^  several  Crocodilian  teeth,  and  numerous 
large  scales  of  Lepidotvs,  tocher  with  a  few  Molluscs  (PaludtMo,  Unio,  &c.), 
some  BiUomostraeay  and  Lignite.  Two  miles  from  Montserrate,  in  a  N.E. 
direction,  is  the  Plantafornui,  another  hill  of  the  same  formation,  but  loftier. 
The  shales  here  also  yielded  similar  fossils. 

These  fossiliferous  shales  and  conglomerates  dip  to  the  N.W.  towards  the 
BajT,  and  appear  to  overlie  a  similarly  mclined  whitish  sandstone,  which  rests 
against  the  gneissose  hills  ranging  north-easterly  from  the  point  of  St.  Antonio. 

3.^  "  On  a  Terrestrial  Molmsc,  a  Chilognathous  Myiiapod,  and  some  new 
species  of  Reptiles,  from  the  Coal-formatian  of  Nova  Scotia."  By  J.  W^ 
Dawson,  L.L.I).,  P.6.S.,  &c. 

On  revisiting  the  South  Jogjpngs  in  the  past  summer.  Dr.  Dawson  had  the 
opportunity  of  examining  the  mterior  of  another  erect  tree  in  the  same  bed 
which  had  afforded  the  rossil  stump  from  which  the  remains  of  Dendrerpeton 
AeadioMMm  and  other  terrestrial  animals  were  obtained  in  1851  by  Sir  C.  Lyeli 
and  himself.  This  second  trunk  was  about  fifteen  inches  in  diameter,  and  was 
much  more  richly  stored  with  animal  remains  than  that  previouslv  met  with. 
There  were  here  numerous  specimens  of  the  land-shell  found  in  tne  tree  pre- 
viously discovered  in  this  bed — several  individuals  of  an  articulated  animal,  pro* 
bably  a  Mvriapod — ^portions  of  two  skeletons  of  Bendrerpeton — and  seven 
■mall  skeletons  belonging  to  another  Beptilian  genus,  and  probably  to  three 
species. 

The  bottom  of  the  trunk  was  floored  with  a  thin  layer  of  carbonized  bark. 
On  this  was  a  bed  of  fragments  of  mineral  charcoal  (having  Sigillaroid  cell- 
stracture),  an  inch  thicl^  with  a  few  Reptilian  bones  and  a  Sternbergia-cs&i, 
Above  this,  the  trunk  was  occupied,  to  a  height  of  about  six  inches,  with  a 
hard  black  kminated  material,  consisting  of  fine  sand  and  carbonized  vegetable 
matter,  cemented  by  carbonate  of  lime.  In  this  occurred  most  of  the  animal 
remains,  with  coprolites,  and  with  leaves  of  Noeggerathia  (Foaeiies),  Carpo- 
lUhes,  and  Caiamites,  also  many  small  pieces  of  mineral  charcoal,  showing  the 
structures  of  Lepidodendron,  Stigmana,  and  the  leaf-stalks  of  Perns.  The 
upper  part  of  this  carbonaceous  mass  alternated  with  fine  grev  sandstone,  which 
fifled  the  remainder  of  the  trunk  as  far  as  seen.  The  autnor  remarked  that 
this  tree,  like  other  erect  Sigillaria  in  this  section,  became  hollow  b^  dooa^^^ 
VOL,  m.  la 
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after  having  been  more  or  km  buried  in  sediment;  bat  tbat,  unlike  noil 
others,  it  remained  hollow  for  some  time  in  the  soil  of  a  forest,  reoaring  small 
quantities  of  earthy  and  vegetable  matter,  falling  into  it,  or  washed  in  by  nim. 
In  this  state  it  was  probably  a  phice  of*  residence  for  the  snails  and  myriapods 
and  a  trap  and  tomb  for  the  reptile ;  though  the  presence  of  coprolitie  matter 
would  seem  to  show  that  in  some  instances  at  least  the  latt»  could  exist  for  a 
time  in  their  undergrouud  prison.  The  occurrence  of  so  manj  skeletons,  witk 
a  hundred  or  more  specimens  of  land-snails  and  myriapods,  in  a  cylinder  on^ 
fifteen  inches  in  diameter  proves  that  these  creatures  were  bj  no  means  rarem 
the  coal-forests ;  and  the  conditions  of  the  tree  with  its  air-breathing  inhabitanU 
implies  that  the  Sigillarian  forests  were  not  so  low  and  wet  as  we  are  apt  to 
imagme. 

'iDB  little  land-shell,  specimens  of  which  with  the  mouth  entire  have  now  oe- 
curred  to  the  author,  is  named  by  him  Pupa  veiusta.  Dr.  Dawson  found  cntiit 
shells  of  Phyta  heterostropha  in  the  stomach  of  Menobranekui  kUenrUt,  mA 
hence  he  supposes  that  the  Pupa  may  have  been  the  food  of  the  little  reptile^ 
the  remains  of  which  are  associated  with  them. 

Two  examples  of  Spirorbu  earbonariut  also  occurred ;  these  may  have  heei 
drifted  into  tne  hollow  trunk  whilst  they  were  adherent  to  vegetable  fragments. 
The  Myriapod  is  named  Xylobius  Simllariof,  and  regarded  as  bemg  allied  to  Iwlm. 

The  reptilian  bones,  scutes,  and  teeth  referable  to  Bendreroeton  Aeadimmm 
bear  out  the  supposition  of  its  Labyrinthodont  affinities.  Those  of  the  nev 
^nus,  HyloHomus,  established  by  Dr.  Dawson  on  the  other  reptilian  remains, 
mdicate  a  type  remote  from  Archegosaurus  and  Labyrinihodon,  but  in  many 
respects  approaching  the  Lacertians.  The  three  species  determined  by  the 
autnor  are  named  n,  lyellii,  H,  aeiedeniatus,  and  H.  Wymani. 

4.  "  On  the  Occurrence  of  Footsteps  of  Chirotherium  in  the  Upper  Keuper 
of  Warwickshire."    By  the  Hev.  P.  B.  Brodie,  F.G.8. 

True  Chirothcrian  feetsteps  do  not  appear  to  have  been  hitherto  met  with  in 
the  Keuper  of  Warwickshire ;  but  a  specimen  of  Keuper  sandstone  ahowmg 
the  casts  of  a  fore-  and  a  hind-foot  of  Chirotherium  was  lately  turned  up  by  the 
plough  at  Whitley  Green,  near  Henley-in-Arden.  The  breadth  of  the  f(»e-foot 
IS  aoout  two  inches,  the  hind-foot  is  four  and  a-half  inches  across.  As  the 
New  Bed  sandstone  of  Cheshire,  so  well  known  for  its  fine  Chirotherian  foot- 
tracts,  certainly  belongs  to  the  upper  part  of  the  New  Bed  series,  it  may  now 
be  further  correlated  with  the  Upper  Keuper  of  Warwickshire,  the  latter 
having  yielded  true  Chirotherian  foot-prints. 


Geologist's  Association,  Ordinaiy  Meetmg,  5th  Dec,  1869.  Kct. 
Thomas  Wiltshire,  M.A.,  F.G.S.,  Presiaent,  in  the  chair. 

The  president  stated  that  since  the  last  meeting  the  Association  had  lost  a 
valuable  friend  in  the  person  of  John  Brown,  Esq.,  f  .G.S.,  who  had  prepared  a 
paper  which  was  to  have  been  read  that  evening.  Under  these  circumstances 
the  committee  had  thought  it  respectful  to  the  memory  of  Mr.  John  Brovn, 
that  his  paper  (which  haS  been  forwarded  to  the  president)  should  not  be  read 
until  the  next  meeting  in  January.  It  was  announced  that  Professor  Tennant^ 
F.G.S.,  had  kindly  volunteerea  at  very  short  notice  to  give  a  lecture  oa 
siliceous  nodules  in  the  various  formations. 

Professor  Tennant  commenced  by  some  observations  on  the  large  proportioa 
in  which  silica  enters  into  the  composition  of  rocks,  constituting  one-luuf  part 
of  granite,  one-third  part  of  syenite,  nine-tenths  of  quartz,  andthree-fourths  of 
greensand.  He  then  described  the  enormous  amount  of  silica  in  the  flints  of  the 
upper  chalk,  and  called  attention  to  the  peculiarity  which  distinguishes  the 
beds  of  flints  in  Kent  and  Sussex  from  those  of  Yorkshire,    In  the  roimer  they 
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arc  of  dense  structure;   in  the  latter  mostly  of  a  porous  character,  taking 
regular  forms,  not  unlike  those  of  many  modem  sponges. 

Some  remarks  were  then  made  on  Dr.  Bowerbank's  theory  that  the  mat 
mass  of  the  flints  found  in  the  chalk  are  true  sponges :  a  theory  to  which  Pro- 
fessor Tennant  said  lie  was  inclined  to  subscribe.  He  pointed  out  as  an  illustra- 
tion of  its  possible  truth,  and  as  a  proof  that  organic  remains  may  be  enclosed  in 
silica^  the  well  known  appearance  of  moss-agates,  sections  of  which,  procured 
from  Oberstein,  cannot  under  the  microscope  be  distinguished  from  sections  of 
certam  modem  sponges.  Professor  Tennant  also  drew  attention  to  the  differ- 
ence in  the  flints  of  rolcanic  and  aqueous  rocks ;  the  former  being  destitute  of, 
whilst  the  latter  abound  in,  organic  remains. 

Alter  alluding  to  the  beds  of  chert  in  many  of  the  formations,  such  as  the 
Portland-rock,  Greensand,  etc.,  he  advocated  the  view  that  the  Paramoudra,  of 
Ireland,  are  nothing  more  than  enormous  silicified  sponges,  and  concluded  with 
an  account  of  the  hollow  flints  found  on  Salisbury  Plain,  the  core  of  which 
when  examined  under  the  microscope  is  seen  to  oe  composed  of  a  mass  of 
delicate  spicules. 

A  discussion  by  several  of  the  members  followed,  during  which  the  president 
directed  attention  to  a  circumstance,  which  Mr.  Charlesworth  confirmed,  viz., 
that  a  mass  of  flint  when  surrounding  the  base  of  a  ventriculite,  never  en- 
Yelopes  the  whole  of  the  root  of  the  ventriculite. 

Mr.  Charlesworth  made  several  remarks,  with  a  view  of  explaining  this  phe- 
nomenon, and  at  some  length  entered  into  reasons  for  disagreeing  with  the 
Tiews  of  Dr.  Bowerbank  as  to  the  spongous  origin  of  many  of  the  Chalk  flints. 

The  late  Mr.  John  Brown,  E.G.8.,  of  Stanway,  has  bequeathed  the  sum  of 
£100  to  the  Association. 


Malvebn  FnsLD  CLi7B.~The  Naturalists'  Field  Club  lately  held  a  meeting 
at  Pershore,  on  which  occasion  the  President,  the  Rev.  Mr.  Symonds,  of  Pen- 
dock,  addressed  the  meeting  at  some  len^h  upon  a  few  of  the  most  important 
seientifio  topics  of  the  day.  On  the  subject  of  the  supposed  flint  implements 
which  have  caused  so  much  disquisition  among  geologists,  Mr.  Symonds  re- 
marked that  they  were  discovered  in  the  north  of  Prance,  in  undisturbed  beds 
of  gravel,  sand,  and  clay,  in  drift,  in  fact,  of  much  the  same  geological  age  as 
the  old  lake-  and  river-  margins  of  the  Avon,  the  Severn,  and  the  Wye.  The 
level  of  the  land  in  that  p^  of  Francije,  however,  appears  to  have  been  more 
deranged  bv  oscillating  movements  than  has  been  the  water-level  of  the  peace- 
ful vales  01  Worcestershire  and  Herefordshire.  The  stratified  gravel,  contain- 
ing the  wea]X)n-looking  flints,  associated  with  the  [remains  of  the  extinct  ele- 
|mant  and  rhinoceros,  occupies,  in  some  localities,  a  height  of  one  hundred  feet 
above  the  present  level  of  the  river  Somme,  which  has  wom  for  itself  a  newer 
and  deeper  bed  since  those  flints  and  the  bones  of  wild  beasts  were  buried 
together  in  the  mud,  silt,  and  gravel  of  its  ancient  maigins.  On  the  question 
of  the  human  fabrication  of  the  flints,  Mr.  Svmonds  said  that  he  had  seen  many 
exhibited  at  Aberdeen,  bv  Sir  Charles  Lycll  and  Mr.  R.  W.  Mylne,  and  that 
the  rodeness  of  many  of  these  implements  might  well  cause  the  cautious  inves- 
tigator of  tmth  to  pause  before  ne  believed  that  they  were  wrought  by  men; 
while  on  the  other  hand  some  of  the  specimens  appeared  to  dayb  ooen  so 
wrouirht.  The  question  rested,  from  the  evidence  Mr.  Symonds  could  collect, 
on  the  fact  as  to  whether  or  not  the  flints  were  human  implements.  The  re- 
mains of  the  extinet  mammalia  may  have  been  drifted  from  older  beds,  but  the 
physical  geology  of  the  district,  and  the  physical  position  of  the  stratified  drifts, 
containing  the  supposed  human  implements,  compelled  the  most  able  of  the 
geologists  of  Prance  and  England  to  arrive  at  the  conclusion  lbal)\i\.V\si^  ^&!l% 
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are  human  impleineiits,  man  lived  at  a  far  more  remote  epodi  than  has  usruDj 
been  assigned  to  his  creation. 

The  Pteraspis  disoovered  at  Leintwardine,  near  Lndknr,  bj  Mr.  Ii«;hthQ^, 
of  the  Woolhope  Club,  in  the  Lower  Ludlow  deiK)8ita»  wnitij  aaBteoated  tk 
period  at  whica  fish  were  supposed  to  have  first  existed.  The  loaail  had  bees 
examined  by  competent  authorities  and  both  its  fish  character,  and  the  ^tspM 
position  of  the  beds,  had  now  been  firmly  established.  After  the  meeimgsf 
the  British  Association  of  Aberdeen,  Mr.  Symonds  aoeompanied  Lord  IBaU' 
killen.  Sir  C.  Lyell,  Sir  W.  Jardine,  and  Professor  Harkness  to  the  Elgin  d» 
triot,  for  the  further  examination  of  the  reptile-bearing  sandstones  foataimsg 
the  Tclerpcton,  Stac^uolepis,  and  Hypeiadaphodon,  andlong  supposed  to  hdoq^ 
to  the  aec  of  the  Old  Rca  Sandstone.  Mr.  Symonds  entirely  agreed  with  tk 
opinion  formed  by  Sir  C.  Lyell,  founded  on  a  mass  of  evidence  and  delsik  too 
intricate  to  be  briefly  or  easily  explained,  that  the  reptiliferoas  sandstones  of 
Elgin  are  more  probably  of  the  Triassic  age,  than  of  the  epoch  of  the  Old  Eei 
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Notices  of  Incobbectnssses  in  Mr.  Page's  Handbook  or  Gbologxcal 
Terms. — Dear  Sir, — On  the  recommendation  of  last  mcmth's  ''  Gbologisi;'' 
I  bought  Mr.  Page's  Handbook  of  Geological  Terms.  Upon  ^lancuBg  si  ifc,  I 
saw  that  he  had  fallen  into  some  errors  of  pronunciation,  and,  invitied  to  do  so 
by  his  preface,  I  wrote  to  him  immediately  to  put  him  on  his  guard,  and  ffn 
him  an  opportunity  of  taking  such  steps  as  he  should  deem  advinUe.  As 
the  matter  seems  to  have  escaped  your  notice,  I  think  it  well  to  adhrise  joa  of 
it.  Li  my  opinion  there  are  many  of  these  errors ;  but  others  may  differ  firam 
me  in  some  instances.  I  note  a  few,  however,  below,  whidh  admit  of  bo 
doubt,  as  reference  to  every  lexicon  and  received  authority  will  show : 

AfiPinis,  Aggltitinans,  Albo-gal^rus,  Briar^us,  CMncavus,  C6n^enera,  Echfions 
and  Echlnite,  Ediilis,  Euglyphus,  Gigant^us,  Hexag6nus,  Hippocr^pis,  Mfr- 
crospdndylus,  Mammilllferons. 

One  or  two  other  errors  of  a  different  kind,  have  caught  my  eye. 

Miliola  he  derives  from  mille — though  confounding  the  idea  with  that  of 
fivpids,  10,000,  apparently.  It  evidently  comes  from  milium,  the  seed  of 
millet,  which  the  tittle  shell  resembles.*  It  would  have  been  milliola  other- 
wise, I  suppose,  for  the  inventor  would  hardly  have  chosen  the  obsolete  mile  for 
such  a  purpose. 

Siva  IS  a  male  deity,  not  a  goddess. 

Brachiopoda — "  spiral  arms,"  "which  they  can  uncoil  and  protrude.** 

Woodward  says,  "  It  has  been  conjectured,  etc.  .  .  inis  suppodlion  is 
rendered  less  probable  by  the  fact  that,  in  many'genera>  they  are  supported  bj 
a  brittle  skeleton  of  shell" — ^Manual,  p.  211. — I  am,  dear  sir,  yours  tmlj, 
Henrt  Eley. — We  reja^ard  Mr.  Ele/s  communication  as  a  most  important 
note,  and  we  cordially  mtroducc  it,  as  expressive  of  our  sincere  wish  to  add  to 
the  usefulness  of  Mr.  Page's  valuable  book,  to  remove  some  more  of  the  numer 
ous  stumbling  blocks  already  laid  in  the  student's  path  by  the  bad  Latinism  of 
very  many  of  the  modem  naturalists  and  palseontologists.    Hiere  is  not  only  a 

*  If  crowded  aggregation  u  implied,  the  epiko  of  millet  ia  a  most  apt  •im«ifai^ 
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ant  of  a  criticai  guide  for  the  unlettered  student^  but  the  faulty  pronuncia- 
on  in  vogue  seems  little  Hkelj  to  be  corrected  without  a  good  standard  of 
rference  more  ready  at  hand  than  dictionary  and  gradus.  We  may  remark 
lat,  b^des  those  instances  mentioned  by  Mr.  Eley,  sereral  of  which, 
ipecially  affimis,  giffuit^us,  odncayus,  edulis,  are  sldom  rightlv  spoken  among 
ed^;istSy  there  is  me  frequent  mispronunciation  of  such  words  as  the  gene- 
Yes  of  proper  names ;  thus,  Mflleri  wrongly  for  MiU^ri,  Sc<5uleri  for  Scoul^ri, 
od  ihe  like ;  also  Ganoid^  Crinoidda,  Cystid^  &c.,  are  not  always  thus  cor- 
9cily  pronounced.  We  may,  however,  remind  tyros  that  family  names,  such 
I  (Mr6id»,  are  to  be  pronounced  as  Mr.  Page  tnus  marks,  not  Ostreids,  as 
.  la  incorrectly  and  too  commonly  spoken. 

In  MJr.  Page  s  list  at  p.  40,  muftifidus  has  no  accentuation,  it  should  be  mul- 
tfidns— -too  dPten  pronounced  multlfidus  wrongly ;  so  also  quadrifidus  and  tri- 
Idofl.  Hemisphencus  (p.  398)  should  be  h^misphsricus.  Possilis  (p.  396) 
hoold  be  accentuated  fossilis.  Cervical  at  p.  Ill  should  be  Gervic^  not 
JdrvicaL 

We  here  add  some  other  corrections  which  have  been  pointed  out  to  us  by 
nother  correspondent,  and  we  hope  the  book  will  be  all  the  better  for  sucn 
riticisms  in  the  next  edition,  ror  its  sake  we  are  open  to  receive  more 
otes  of  corrections,  so  that  both  tyro  and  Mr.  Page  may  have  the  benefit 
bereof.  Digitalus,  finger-like,  shoula  be  either  digitaBs,  belonging  to  a  finger, 
r  digitatus,  fingered — ^formed  as  fingers ;  dorsalis  should  have  its  accent  on 
be  middle  syUaole ;  gagateus  may  be  accented  thus,  ^ag&teus.  In  the  Latin, 
Lonig  should  be  spelt  Koenigius ;  so  also  Noeggerathius.  Long(manus  wants 
he  accent  at  p.  401.  The  correction  of  psildpora  for  the  incorrect  psilopdra 
p.  409),  and  tubipora  for  tubipdra^  may  remind  many  of  the  common  wron^ 
iroiuincation  of  the  multitude  of  names  of  corals  and  oiyozoa  partly  composea 
if  pora»  a  pore.  Pygmeeus,  unaccented  at  p.  409,  should  have  its  penultunate 
yllable  long;  this  is  often  forgotten.  In  tne  same  page,  pucillusis  apparently 
misprint  for  pusillus,  and  Hankinei  for  Rankin6i.  Sax^tilis  at  p.  410  should 
e  Saiatilis.  Toliapicus  (p.  414)  has,  we  believe,  a  reference  to  Tolapia,  or 
ome  similar  form  of  the  Latin  name  of  the  Isle  of  Sheppv.  Unfcolor  should 
ske  the  phice  of  the  incorrect  unicdlor.  Mieandrinus  should  be  plac^  for 
oeaDdrinus^  Macrdstomus  for  macrostdmus.  Moniliformis  and  monilitectus 
aonileformis,  etc.  Muensterianus  for  Munsterianus  (after  CJount  Munster). 
3ypridina-Schiefer  (p.  137)  should  not  be  half  Latin  half  German,  but  as  the 
krmans  have  it,  (>fpridinen-Schiefer. 

We  wouM  suggest  that  the  description  <^  Brachiopoda  at  page  96,  may  be 
iorrected  thus  :-^"  which  they  cannot  uncoil  and  protrude,  but  with  which"  etc. 

Slickensides. — ^Deab  Sib, — I  was  much  interested  by  the  queries  uid  re- 
plies, upon  the  subject  of  slickensides,  in  the  last  number  of  the  "  Geologist." 
rhey  are  very  abundant  in  the  Keuper  sandstone  of  Cheshire,  and  the  south- 
vest  of  Lancashire.  Usually,  two  polished  striated  surfaces  exist  together, 
)ut  not  always,  for  occasionally  a  single  slickenside  is  only  opposed  by  a  soft 
andstone,  without  any  trace  of  such  an  appearance.  Those  said  to  be  two 
eet  apart,  I  think  can  have  no  connection  with  each  other.  Faults  are  very 
lumerous  in  this  neighbourhood ;  in  width  they  vaiy  from  an  inch  to  twenty 
rards.  They  are  always  filled  with  sandstone,  very  much  harder  than  the 
(trata  bounding  them,  while  at  each  side  slickensides  abound.  If  the  strata  at  * 
Ach  side  of  the  fault  is  removed,  the  enclosed  compact  rock  stands  across  like 
i  yrall,  beautifully  polished  and  striated  upon  each  side.  In  such  cases  it  is 
nddent  that  the  polished  surfaces  could  not  have  been  caused  by  the  original 
lisruption  of  the  strata,  but  afterwards — ^long  after  the  fault  had  oeen  filled  by 
lebris.  I  am  therefore  of  opinion  that  a  throw  of  the  strata  to  a  very  small 
;xtent,  acting  under  immense  pressure,  was  sufficient  to  cause  the  phenomena. 
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This  is  ocmfirmed  by  the  oooarrenoc  of  slickensides  at  diffiereat  ai^^  in  i&ia 
of  the  rock  livithin  the  faults,  and  also  by  highly  polished  snifiBces,  oocarring  in 
very  slight  faults,  which  displace  the  strata  only  a  foot  or  eighteen  indies. 

I  beheve  it  is  the  compact  sandstone  within  the  faults,  ai^  not  the  slideih 
sides,  that  is  considered  to  act  as  a  barrier  to  subterranean  water. — I  remaiii, 
dear  sir,  yours  etc.,  Geoboe  Hilloston,  F.O.S.,  IdyetpooL 

SucKENsiDES. — ^D£\B  SiB, — The  subject  of  "slickensides"  Is  one  to  whki 
I  have  paid  some  attention,  and  I  have  always  noted  as  many  of  the  frds 
relating  to  this  appearance  on  rock-surfaces  as  I  possibly  could.  I  have  raid 
with  much  interest  in  the  last  number  of  the  "  Geologist"  the  queries  on 
"  slickensides"  submitted  to  the  Geological  Section  of  the  British  Aasoeiatioa 
during  the  meeting  at  Aberdeen,  by  Mr.  Price,  and  the  replies  by  Professor 
Ansted.  Permit  me  to  offer  a  few  remarks  on  this  really  curious  and  interatt- 
ingsubject. 

The  formation  of  a  "  slickenside"  on  any  rock-surfaoe  is  due  to  the  slidiiii^ 
of  one  rock-mass  on  the  other,  the  motion  very  possibly  havins^  been  a  sbr 
one,  but  exerted  under  enormous  pressure,  and  without  the  aicf  of  more  hoi 
than  would  have  been  produced  oy  the  friction.  The  result  of  this  motkn 
would,  in  the  first  instance,  be  the  pulverization  more  or  less  of  the  two 
opposing  rock-surfaces,  and  when  this  crushing  action  ceased,  the  re-oonsolids- 
tion  of  that  crushed  material,  by  means  of  enormous  pressure,  accompuiied  hj 
motion. 

I  find  in  limestones  and  sandstones  that  most  usually  the  **  slickenside-"  stiic 
are  on  the  surface  of  the  beds,  and  their  direction  frequently  parallel  to  that  of 
the  dip.  In  my  geological  notes  I  find  many  references  lixe  the  followmg: 
"  Slickensides-strise  parallel  to  the  dip  of  tlie  beds,  showing  vertical  disphoe- 
ment  in  the  mass ;"  but  when  the  striae  are  transverse  to  the  dip,  and  m  tke 
direction  of  the  strike  of  the  beds,  I  say  that  "  horizontal  displaoement  is 
indicated.*'  In  cither  instance  of  course  there  is  no  /amlt  produced  is 
the  strata,' though  a  displacement  of  them  en  masse  is  clearly  indicated,  Ite 
direction  of  which  being  pointed  out  by  that  of  the  strise  of  compresaioiL 
This  is  the  only  way  in  which  rock-masses  can  be  displaced  without  being 
faulted. 

The  slickenside-strisB  are  frequently  oblique  to  the  dip  of  the  beds,  the  angle 
of  obliquity  being  of  course  variable,  but  always  indicating  the  direction  of 
the  displacement. 

The  thickness  of  the  slickenside,  or  striated  substance,  is  very  variabk; 
sometimes  it  is  as  thin  as  card-paper,  at  others  nearly  an  inch  from  one  surface 
to  the  other.  It  varies  also  m  its  internal  structure :  sometimes  it  consists 
throughout  of  a  series  of  very  thin  and  finely  striated  lamellie,  which  readily 
flake  off  from  each  other  bv  the  application  of  a  penknife,  or  when  struck  on 
the  fractured  edges  with  tne  hammer.  At  other  times  this  structure  is  only 
partial,  and  confined  to  the  surfaces ;  and  again,  when  the  slickenside  is  toler»' 
uly  tliick,  it  is  homogeneous  throughout,  the  surfaces  above  presentiog  a 
highW-poUshed  or  glazed  appearance,  but  not  such  as  would  be  the  result  of 
vitrification. 

In  limestones  the  slickenside  frequently  appears  as  a  white  calcaieons 
material  resembling  opaque  carbonate  of  lime,  but  coated  with  a  carbonaceous- 
*  looking  glaze,  whicn  readily  soils  the  fingers.  In  slate  or  sandstone -rocks  the 
slickenside  is  most  usually  homogeneous  in  its  structure ;  it  comes  away  m 
small  slabs,  and  resembles  dull-looking  quartz,  or  quartzite,  having  both  sur- 
faces highly  polished,  beautifully  and  often  deeply  striated,  and  stained  of  a 
dark  manganese — brown,  or  black  colour. 

The  most  remarkable  kind  of  slickenside  I  know  of  is  one  not  unfrcquent  in 
the  carboniferous  limestone  of  Ireland ;  it  exhibits  two  distinct  sets  of  strife. 


NOTES  AND  QUE] 


X 


BO)  to  the  dip,    and   the  olliei  to  tlte  striko 


From  this  it  vonld  appear  that  the 
beds  abore  and  belov  haa  two  distinct 


(WO  HU  attain  (fntl  cIkiJ. 


IS  giren  to  them,  but  at  different 

ntarnls  of  time.  In  the  ezampLe  be- 
fore US  we  have  eridence  for  believing 
that  at  first  one  set  of  beds  moved  while 
the  other  remained  atatioasrj ;  and  that 
one  half  of  the  crushed  iDterreuiug  sub- 
stance, while  adhering  to  the  moving 
nuHB  bj  cohesion  wss  pulled  into  a  state 
of  striation  to  the  amoimt  of  onlj  one- 
half  its  thicknees.  The  motion  then 
■oddenly  oeased,  and  the  adjoining  beds 
were  moved,  but  in  a  direction  directly 
ODutrarj  to  tho  first.  The  remaining 
portion  of  the  pulverized  material  fol- 
Wed  this  second  impolse,  and  assumed 
a  striated  strnctnre,  the  lines  of  which 
weic  parallel  with  the  direction  of  the 
displacement  and  conscqucnllj  at  an 
opponte  angle  with  that  which  was  first 
fnoned. 

WehaTe  in  Brockedon's  patent  pen- 
db  ft  fomilar  example  of  the  reoon- 
sididation  of  a  powdered  substance  by 
tke  i^lication  of  enormoos  pressure 

into  a  material  harder  and  mote  free  from  grit,  or  other  impurities,  than  the 
original  natire  plumbago,  and  to  this  ooi  slickensides  hear  a  striding  analogy. 
Dmt  sir,  fiuthfotly  yours,  0x0.  T.  Dc  Notes,  M.R.I.A.,  Geological  Surrey  of 

POBueHED  AcoontTS  of  Fossil  Hcmas  11bmai5b.— Sih,— Will  you 
oUme  me  by  answering  the  following  query  in  the  "  Geolooibt."  1  nai  as 
well  tor  others  aa  myself.  Where  may  be  procured  the  fullest  and  moat  re- 
liaUe  infonnation  respecting  fossil  human  remains  that  have  been  discovered  in 
thewcnldF  Bubscbibeb,  Hcdlands. — There  is  no  connected  account  of  the 
human  remains  discovered  in  various  parts  of  the  globe,  and  it  is  one  of  the 
.  objects  of  the  papers  on  the  "  First  Traces  of  Man  on  the  Globe."  now  pab- 
Uiung  in  this  magazine,  to  give  a  collected  account  of  all  the  reliable  cases, 
■nd  to  gire  iUusttations  oi  the  ancient  flint-weapons,  etc.,  as  also  of  the 
itcme-im^ements  recently,  or  still  in  use  amongst  savage  tribes  in  various  parts 
of  UiB  world. 

The  best  account  of  human  remans  nnblished  np  to  the  preeent  time  will  be 
found  in  the  appendix  to  M.  Boucher  de  Perthes'  book.  Other  notices  may  be 
[vofitably  oonnilted,  such  as  Dr.  Mantell's  paper,  read  at  the  Oxford  meeting 
of  the  Ai^Bokmcal  Institute,  1850,  and  M.  Hareclde  Serres'  several  papers 
in  the  Bulletin  ooo.  GeoL  de  France,  Comptes  Bendus,  etc. 

DsrosiTiON  OP  Wasp.— Sib,— In  "  Notes  and  Queries,"  in  the  "  Geolo- 
gist" fw  December  last,  W.  Nottingham  asks  two  questions,  vis.,  1st.  Where 
does  the  warp  oome  from  P  Snd.,  How  is  it  that  the  Humber  and  its  tributaries 
— the  Trent,  Ouse,  Don,  etc.,  are  the  only  rivers  in  Great  Britiun  that  deposit 

When  we  take  into  ooDsideration  the  fact  that  the  Humber  receives  the 
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drainage  of  nine  thousand  one  hundred  and  seventy  three  square  miles,  of  irhidi 
the  Trent  abne  draws  from  four  thousand  five  hundred  square  miles,  the  r^ 
maining  four  thousand  six  hundred  and  seventy-three  square  miles  suppljing 
the  Ouse,  we  may  form  some  idea  where  part  of  the  "  warp"  comes  mmu 
What  proportion  nver-sediment  from  floods,  etc.,  may  supply,  I  cannot  pretend 
to  say.  Then  we  have  the  gradual  wearing  away  of  our  Yorkshire  coasts  from 
two  miles  east  of  Bridlington  Quay  to  Spumt  Point,  which  is  a  dbtanoe  of 
about  forty-three  miles.  Along  this  coast  we  lose,  on  an  average,  six  feet 
three  inches  annually.  In  fact  new  roads  have  continuallv  to  be  made  in  ooo- 
sequence  of  the  sea  making  such  rapid  encroachments  on  the  land,  which,  wben 
washed  away,  is  taken  up  the  Humber  and  constitutes  another  source  from 
which  the  ''  warp"  is  formed,  and  deposited  upon  lands  up  the  rivers,  etc 

I  think  your  correspondent,  W.  Nottingham,  will  be  able  to  draw  firom 
these  facts  answers  to  ooth  his  Questions.  I  believe  that  no  other  river,  or 
rivers  in  England  are  situated  unaer'such  favourable  circumstances  for  making 
the  deposits  called  "  warp"  as  are  the  rivers  above  mentioned. — Dear  sir,  yonn 
faithfully,  Edwasd  '  Tindall. 


REVIEW. 


Mr,  TennatWs  Mineralogical  ami  Geological  Collection, 

We  have  received  specimen  cases  of  the  two  hundred,  and  three  hundred 
selected  examples  of  fossils  and  minerals,  accompanied  by  the  very  useful  csta* 
loffue  of  ordinary  British  fossils,  recently  published  by  Mr.  Tennant.  These 
collections  are  designed  as  an  initiar^  means  of  instruction  for  students  md 
tyros.  Nothing  so  much  tends  to  facilitate  and  encourage  the  study  of  anj 
science  as  a  ready  means  of  access  to  the  principal  objects  referred  to  in  the 
general  descriptions  and  writings  of  authors.  It  is  eas^  to  accumulate  speci- 
mens of  rocks  and  fossils,  and  to  form  expensive  collections ;  but  it  is  nc^  so 
easy  to  form  a  limited  and  proper  selection  which  shall  at  once  illustrate  tbe 
chief  facts  of  a  science,  and  be  of  real  service  to  the  student. 

Professor  Tennant's  well  known  intimate  knowledge  of  minerals  ghres  oonfi- 
deuce  to  learners  as  to  the  correctness  of  the  naming  of  the  speciniena»  ami  his 
long  experience  in  this  class  of  rudimentary  collections — ^first  made  by  his  ini- 
mediate  predecessor,  Mr.  Mawe,  more  than  fifty  years  ago — shows  itself  in  the 
completeness  and  perfection  of  the  present  cabmet  ooUections,  in  which,  al- 
though the  samples  of  fossils  and  minerals  arc  of  small  size  thj^  are  typically 
characteristic,  and  have  every  scientific  advantage  of  displinW  sufficiently 
their  characters  with  that  essential  one  of  condensed  space.  The  cabinets  in 
which  the  collections  are  contained  arc  strongly  and  neatly  made,  and,  whether 
as  useful  and  interesting  presents  at  this  season  of  gifts,  or  viewed  in  their 
proper  light  of  aids  to  the  comprehension  of  elementary  treatises  on  Geology 
or  Mineralogy,  they  are  well  worthy  of  the  recommendations  given  to  them  % 
Sir  Charles  Lyell,  the  late  Dr.  Mantell,  and  other  eminent  geologists,  and  in 
which  we  reaoily  concur. 
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FOLKESTONE. 

Bt   S.    J.    MiCKiB,    F.G.3.,   F.SA. 

Tims  passes  awa^,  and  we  all  of  as  grow  older  and  older.    Aa 

dmj  by  day  the  daylight  lengthens  or  contracts,  the  air  geta  warmer 

or  cJiiUier,  the  skies  brighter  or  bleaker,  and  everything  aroond  ns 

imperceptably  chajigea,  it  is  only  after  the  lapse  of  weeks  Uiat  we 

pereeire  the  change. 


Crom  Copt  PoinS. 

Tet  Time  never  stays  hia  rapid  coarse  ;  and  in  mid-life  it  is  per_ 
baps  for  the  first  time  we  stop  in  our  onward  path  to  feel,  for  the 
first  time  too,  we  are  not  what  we  were. 
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Years  ago,  when  a  child,  I  picked  np  shells  and  pebbles  on 
the  Kentish  strands.  In  school-boy  days,  with  bolder  hand  and 
surer  foot,  oft  have  I  scrambled  o'er  those  white  chaJk-cliffs,  or 
clambered  homewEkrds  for  six  long  miles  o'er  sea-weeded  rocks  with 
satchel  loaded  full  of  fossils  gathered  fix)m  the  slippery  shores  of 
Eostwear  Bay,  were  the  dark-blue  crumbling  Guult  daily  yields  its 
crop  of  glittering  fossils  to  the  destructive  battering  of  the  salt  sea 
waves. 

As  the  home  almost  of  my  childhood  do  I  still  look  back  to  East- 
wear  Bay.     On  its  flat  and  sanded  shores  are  dotted  innumerable 
earth  coils  of  ever-working  worms,  o'er  the  bronzed  and  unctuous 
fields  of  tangle  and  fucoids,  and  the  bamacle-cmsted  rocks  are 
spattered  myriads  of  tiny  tube- worms  (Spirorbes  and  Serpulie),  and 
thousands  of  patches  of  the  matted  and  netted  towns  of  bryozoans 
(EscharsB  and  Flustrse).      The  rough  waves  wash  up  the  almost 
senseless   bristled  sea-mouse    (Aphrodita   acideata).      Perriwinkles 
cling  to  the  overlapping  algals,  and  troups  of  limpets  at  the  rectus 
of  the  tide  march  down  with  solemn  step  and  slow  to  browse  in 
the    fields    of    the    serrated   fiici,    retiring   before  its  flood  to  fit 
themselves  fastidiously  down  again  to  their  perches  on  the  rocks. 
Lobsters  and  crabs  pass  seemingly  happy  days  in  holes  amongst  the 
bigger  stones,  while  eolids,  dorids,  and  other  inhabitants  of  the  deep 
wade  here  ashore  o'er  smooth,  or  rugged  paths  to  spawn. 

The  long  line  of  underdiff',  the  Warren,  stretches  in  romantic 
beauty  its  chains  of  hill  and  dale  along  beneath  the  tall  white  cliffs, 
that  proudly  lift  their  lordly  crests  five  hundred  feet  above  tiie  sing- 
ing waves  below. 

Who  is  there  amongst  u^  with  heart  so  dead  as  not  to  admire  and 
delight  in  such  a  scene  as  this  ?  Who,  fix)m  the  fairest  of  England's 
daughters  to  the  sunburnt  labourer,  is  dead  to  those  charms  of  sense 
and  scene  which  ever- varied  Nature  ever  variedly  presents  to  refresh 
the  heart  of  the  poor  mechanic  as  thoroughly  and  as  truly,  as  they  do 
the  gentler  and  more  exquisite  sensibilities  of  those  who  have  never 
known  a  care. 

"  Come  with  me,"  says  Lewes,  in  one  of  his  beautiful  *  Studies,' 
"come  with  me  and  lovingly  study  Nature,  as  she  breathes, 
palpitates,  and  works  under  myriad  forms  of  Life."     Come  with  me, 
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too,  and  lovingly  stadj  Nataie ;  only  come  with  me  with  &  atonter 
heart  and  bolder  step,  and  let  na  rentore  one  essay  into  the  myste- 
rious past. 

Where  shall  we  begin  P     "  Anywhere,"  says  Lewes,  "will  do." 
And  tmly  so  it  will,  for  the  geologist  as  well  as  for  the  naturalist. 


Lisa.  IL— Tho  Wtrran,  wtth  EHUrear  Buf  and  Copt  Poinl,  from  Iheamnmlt  of  AbboC'sClill. 

We  are  already  in  the  Warren.  I  remember  it  before  it  was  spoilt 
by  that  great  ugly  gash  of  a  railway-cutting,  through  which  the  fiery 
locomotive  whizzes  like  a  smoking  rocket  furiously  along.  I  re- 
member it  in  its  solemn  quietness  i  aad  oft,  as  the  summer's  glorious 
Bun  was  placidly  ainking  in  the  west,  have  I  wuidered  o'er  its  grassy 
mounds,  or  along  its  bordering  sands  beneatli,  where 

"  The  prawn-cateher  iradei  through  the  shore-rippling  wavei." 

Beantifiil  indeed  is  that  wliito  land-locked  bay  in  its  fairy  like 
pnri^.  Serenity  itself  is  that  soleran  glasRcd  expaoRC  of  level  water. 
How  sweetly,  too,  the  dying  glories  of  the  ruddy  sun  tip  the  highefit 
peaks  of  chalky  clifis,  while  all  below  is  shrouded  up  in  solemn 
shadow,  save  off  at  sea,  where 

"  Bright  gleam  the  whit*  anilB  in  the  slant  rajs  of  even. 

And  Btnd  as  with  silTer  the  broad  level  ninin  ; 

While  glowiiiR  cloede  Uout  on  the  fair  Taco  of  Looveii, 

And  the  mirrvr-likc  water  reflects  thorn  again." 
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Ever  Binoe  I  knew  it  has  the  Warren  been  jnst  like  this — e]mi 
unruffled  in  its  solemn  and  stafcelj  aspect  even  by  the  stormy  s 
Land,  water,  sky,  all  too  broadly  grand  to  be  speckled  by  the  pigi 
waves,  whose  sullen  sounds  the  mighty  clifib  but  backward  thro 
'*  faultering  into  whispers  low."     Here  then  let  us  begin. 

There  are  older  men  than  I  that  know  the  Warren  well,  and  lit 
is  the  change  in  it  that  they  have  seen.  like  me  they  have  groi 
from  childhood  into  man ;  and  more  than  I,  they  have  paased  ii 
childhood — dreary,  sad,  exhausting  childhood,  not  fresh  and  young 
again ;  and  yet  little  is  the  change  that  they  have  seen.  There  w< 
those  tall  white  cliffs  when  they  were  boys ;  there  was  that  '*  wre 
of  ages"  spread  below ;  there  was  that  broad  mass  of  cliffs,  and  ti 
wide  solemn  glass  of  sea  that  daily  showed  their  pure  white  fom 
•  there  was  that  blue  and  slippery  shore,  those  yellow  sands,  ti 
rocky  tract.  Mounds  of  &llen  chalk  were  piled  against  the  difib 
yond,  while  only  a  casual  block  tarnished  the  verdant  carpet  of 
Warren. 

Long  years  have  flitted  by  since  man  recorded  any  change  in  t 
serene  and  solemn  scenery.  Already  the  recording  lines  on  1 
tombstone's  ^*  frail  and  crumbling  frame" — ^the  dead  man's  chroni 
— touched  by  time  are  half  effaced.  And  then  how  slight  the  chai 
recorded.  Well  may  we  look  up  at  those  old  cliffs  and  think  I 
old  they  are. 

But  need  I  say  that  once,  in  time's  long  sequence  of  chan 
strange,  those  cliffs  were  Ocean's  mud — deep  sea-bed  ooze.  B 
long  ago  is  that  ?  Older  than  the  days  when  perhaps  the  bra 
arms  of  conquering  Romans  clattered  on  this  slippery  strand ;  ol 
than  the  days  of  Phoenician  traffic  with  our  island's  mines  for  1 
older  than  the  aboriginal  Briton,  or  the  hairy  mammoths  that 
habited  this  very  land,  ere  Adam  was,  or  human  race  began  ;  ol 
than  that  great  and  three-fold  age  (the  Tertiary)  when  living  spe 
first  appeared ;  older  than  ten  thousand  times  ten  thousand  age 
the  rock-mass  of  those  fair  and  stately  cliffs ;  and  older  still,  ol 
still  by  ages,  is  that  dark  blue  clay  that  forms  that  slippery  sb 
And  this  blue  clay  it  is  that  has  made  Folkestone  one  of  the  el 
towns  in  the  geological  territory.  Few  geological  localities  h 
n  longer  or  more  justly  celebrated  in  the  annals  of  geology  tl 
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Folkestone  has  been  for  the  beantifol  iridescent  fossils  of  the  Oault ; 
for  by  that  provincial  (Cambridgeshire)  name  is  this  bine  stratum 
known  to  geologists.  Not  that  these  fossils  are  large  or  massive ; 
not  that  they  are  parts  and  portions  of  the  former  monsters  of  the 
earth  or  sea ;  not  that  they  have  any  economic  value,  or  are  capable 
of  any  commercial  use.  Probably  they  were  not  even  the  finest  of 
their  race  while  sporting  yet  with  vital  energy  in  their  ancient  sea ; 
for  only  little  shell-fish,  or  cuttle-fish  were  they — small,  delicate,  and 
pearly. 

(To  be  continued.) 


SOME  GENERAL  VIEWS  ON  ARCELEOLOGY .• 
By    a.    MOKLOT,    OF    LAUSANNE,    SWITZERLAND. 

A  CENTUBT  has  scarcely  elapsed  since  the  time  when  it  would  have 
been  thought  impossible  to  reconstruct  the  history  of  our  globe 
prior  to  the  appearance  of  mankind ;  but  though  contemporary  his- 
torians were  wanting  during  this  immense  pre-human  era,  this  era 
has  not  failed  to  leave  us  a  well-arranged  series  of  most  significant 
vestiges.  The  animal  and  vegetable  tribes  which  have  successively 
appeared  and  disappeared  have  left  their  fossil  remains  in  the  suc- 
cessively deposited  strata.  Thus  has  been  composed,  gradually  and 
slowly,  a  history  of  creatiog  written  as  it  were  by  the  Creator  him- 
self. It  is  a  great  book,  the  leaves  of  which  are  the  stratified  rocks 
following  each  other  in  the  strictest  chronological  order,  the  chapters 
being  the  mountain-chains.  This  great  book  has  long  been  closed  to 
man ;  but  science,  constantly  extending  its  realm  and  improving  its 
method  of  induction,  has  taught  the  geologist  to  study  those  marvel- 
lous archives  of  creation,  and  we  behold  him  now  unfolding  the  past 
ages  of  our  world  with  a  variety  of  details  and  a  certainty  of  conclu- 
sions well  calculated  to  inspire  us  with  grateful  admiration. 

•  This  article  ia  the  introduction  to  a  paper  entitled  "  Geologico- Archa)ologicaI 
Studies  in  Denmark  and  Switzerland,"  appearing  in  the  "  Bulletin  do  la  Societe 
A'audoise  des  Sciences  Naturcllcs"  for  1859,  and  of  which  a  separato  oditioDi 
coniprising  the  pi-oscnt  i)agcs,  will  be  publibhod. 
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The  doYclopment  of  ArchsBology  has  been  veiy  siimlar  to  that 
of  Geoh>gy.  Not  long  ago  we  should  have  smiled  at  the  idea  of  re- 
constmcting  the  bygone  days  of  onr  race  previons  to  t^e  beginning 
of  history  properly  so  called.  The  void  was  partly  filled  up  hy  re- 
presenting that  ante-historical  antiquity  as  having  been  only  of  shoit 
duration,  and  partly  by  exaggerating  the  value  and  the  age  of  those 
vague  and  confused  notions  which  constitute  tradition. 

It  seems  to  be  with  mankind  at  large  as  with  single  individuals.  The 
recollections  of  our  earliest  childhood  have  entirely  faded  away  up  to 
some  particular  event  which  had  struck  us  more  forcibly,  and  which 
alone  has  left  a  lasting  image  amidst  the  surrounding  darkness. 
Thus,  excepting  the  idea  of  a  deluge  which  exists  among  so  many 
nations,  and  therefore  appears  to  have  origmated  before  the  emigra- 
tion of  those  same  nations,  the  infancy  of  mankind,  at  least  in 
Europe,  has  passed  without  leaving  any  reminiscences ;  and  histoiy 
fails  here  entirely,  for  what  is  history  but  the  memory  of  mankind. 

But  before  the  beginning  of  history  there   were  life   and  indus- 
try, of  which  various  monuments  still  exist ;  while  others  lie  buried 
in  the  soil,  much  as  we  find  the  organic  remains  of  former  creations 
entombed  in  the  strata  composing  the  crust  of  the  globe.     The  anti- 
quities enact  here  a  similar  part  to  that  of  the  fossils ;  and  if  Cuvier 
calls  the  geologist  an  aijtiquarian  of  a  new  order,  we  can  reverse 
that  remarkable  saying,  and  consider  the  antiquarian  as  a  geologist, 
applying  his  method  to  reconstruct  the  first  ages  of  mankind  pre- 
vious to  all  recollection,  and  to  work  out  what  may  be  termed  pre- 
historical  liistory.        This  is  Archaeology   pure  and   proper.      But 
Archeology  cannot  be  considered  as  commg  to  a  full  stop  with  the 
first  beginning  of  liistoiy,  for  the  further  we  go  back  in  our  historical 
researches  the  more  incomplete  they  become,  leaving  gaps  which  the 
study  of  material  remains  helps  to  fill  up.     ArchaBology,  therefore, 
pursues  its  course  in  a  parallel  line  with  that  of  history,  and  hence- 
fortli  the  two  sciences  mutually  enlighten  each  other.     But  with  the 
progress  of  liistory  the  part  taken  by  ArchoBology  goes  on  decreasing, 
until  the  invention  of  printing  almost  brings  to  a  close  the  researches 
of  the  antiquarian. 

To  pursue  geological   investigations,  we  must  first  examine  the 
present  state  of  our  planet,  and  observe  its  changes — that  is,  we  must 
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begin  by  physical  geology.  This  supplies  us  with  a  thread  of  induc- 
tion to  guide  us  safely  in  our  rambles  through  the  past  ages  of  our 
earth,  as  Lyell  has  so  admirably  set  forth ;  for  the  laws  which 
govern  organic  creation  and  the  inorganic  world  are  as  invariable  as 
the  results  of  their  combinations  and  permutations  are  infinitely 
varied,  science  revealing  to  us  everywhere  the  perfect  stability  of 
causes  with  the  diversity  of  forms. 

So,  to  understand  the  past  ages  of  our  species,  we  must  first  begin 
by  examioiag  its  present  state,  following  man  wherever  he  has 
crossed  the  waters  and  set  his  foot  upon  dry  land.  The  different 
nations  which  at  present  inhabit  our  earth  must  be  studied  with  re- 
spect to  their  industry,  their  habits,  and  their  general  mode  of  life. 
We  thus  make  ourselves  acquainted  with  the  different  degrees  of 
civilization,  ranging  from  the  highest  sunmdt  of  modem  development 
to  the  most  abject  state,  hardly  surpassing  that  of  the  brute.  By  that 
means  Efchnology  supplies  us  with  what  may  be  called  a  contempo- 
raneouB  scale  of  development,  the  stages  of  which  are  more  or  less 
fixed  and  invariable  ;  whilst  ArchsBology  traces  a  scale  of  successive 
development,  with  one  moveable  stage  passing  gradually  along  the 
whole  line.* 

Ethnography  is,  consequently,  to  ArchflBology  what  physical  geo- 
graphy is  to  geology,  namely,  a  thread  of  induction  in  the  labyrinth 
of  the  past,  and  a  starting  point  in  those  comparative  researches  of 
which  the  end  is  the  knowledge  of  mankind,  and  its  development 
through  successive  generations. 

In  following  out  the  principles  above  laid  down,  the  Scandinavian 
savants  have  succeeded  in  imravelling  the  leading  features  in  the  pro- 
gress of  pre-historical  European  civilization,  and  in  distinguishing 
three  principal  eras,  which  they  have  called  the  Stone-age,  the 
Bronze-age,  and  the  Iron-age.f 

This  great  conquest  in  the  realm  of  science  is  due  chiefly  to  the 
labours  of  Mr.  Thomson,  director  of  the  Ethnological  and  ArchaBolo- 

*  Some  naturalists  see  a  correspondence  of  the  same  sort  between  embryology 
and  comparative  anatomy,  for  they  consider  the  human  embryo  as  passing  dmdng 
its  development  through  the  different  stages  of  the  scale  of  animal  creation,  or,  at 
least,  as  passing  through  the  different  states  of  the  embryos  of  the  different 
stages  of  that  scale. 

t  The  history  of  Danish  Archsaology  has  been  sketched  by  T.  Hindenberg. 
See  "  Dansk  Maanedskrift,"  I.     1869. 
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gical  Museums  at  Copenhagen,*  and  to  those  of  Mr.  Nielssen,  profes- 
sor at  the  flourishing  University  of  Lund,  in  Sweden^f  These  illus- 
trious  veterans  of  the  school  of  northern  antiquarians  have  ascer- 
tained that  Europe,  at  present  so  civilized,  was  at  first  inhabited  hy 
tribes  to  whom  the  use  of  metal  was  totally  unknown,  and  whose  in- 
dustry and  domestic  habits  must  have  borne  a  considerable  analogy 
to  what  we  now  see  practised  among  certain  savages.  Bone,  honi, 
and  chiefly  flint,  were  then  used,  instead  of  metal,  for  manufacturing 
cutting-instruments  and  arms.  This  was  the  Stone-age,  which 
might  also  be  called  the  first  great  phase  of  civilization. 

The  earliest  settlers  in  Europe  apparently  brought  with  them 
the  art  of  producing  fire.  By  striking  iron-pyrites  (sulphuret  of 
iron)  against  quartz,  fire  can  be  easily  obtained.  But  this  method 
can  only  have  been  occasionally  used,  and  seems  to  have  been  con- 
fined to  some  native  tribes  in  Terra  del  Fuego.^  The  usual  mode  baa 
been  evidently  that  of  rubbing  two  sticks  together ;  but,  on  further 
reflection,  it  is  easy  to  perceive  that  this  was  a  most  difficult  dis- 
covery, and  must  at  all  events  have  been  preceded  by  a  knowledge  of 
the  use  of  fire  as  derived  from  the  efibcts  of  lightning  or  &om  vol- 
canic action. 

The  Stone-age  was,  therefore,  probably  preceded  by  a  period  per- 
haps of  some  length,  during  which  man  was  unacquainted  with  the 
art  of  producing  fire.  This,  according  to  Mr.  Flourens,  indicates 
that  the  cradle  of  mankind  was  situated  in  a  warm  climate.§ 

The  art  of  producing  fire  has  been  perhaps  the  greatest  achieve- 
ment of  human  intelligence.  The  use  of  fire  lies  at  the  root  of 
almost  every  species  of  industry ;  it  enables  the  savage  to  fell  trees, 

•  "  Lodetraad  til  Nordiak  Oldkyndighed."  Copenhagen,  1836.  Pablished  in 
English  by  Lord  Ellesmere  under  the  title  of  "  A  Guide  to  Northern  AntiquitieB," 
London,  1818. 

t  Niclssou.     "  Scandinaviska  Nordens  Urinvonare."     Lund,  1838-1843. 

X  Weddell,  "  A  Voyage  towards  the  South  Polo  in  1822-1824."  London,  1827. 
P.  167. 

§  Flouren's  "  Do  la  Longevity  Humame."  Paris,  1855.  P.  127.  Man,  fipom  the 
construction  of  his  teeth,  his  stomach,  and  his  intestines,  is  primitively  fiiigivorous, 
like  the  monkey.  But  the  frugivorous  diet  is  the  most  un£stvourable,  because  it 
constrains  its  followers  perpetually  to  abide  in  those  countries  which  produce 
fruit  at  all  seasons,  consequently  in  warm  climates.  But,  once  the  art  of  cook- 
ing introduced,  and  applied  both  to  animal  and  vegetable  productions,  man  could 
extend  and  vary  the  nature  of  his  diet.  Man  has  consequently  two  diets  :  the 
first  is  primitive,  natural,  and  instinctive,  and  by  it  he  is  frugivorous ;  the  second 
is  artificial,  being  due  entirely  to  his  intclh'gonce,  and  by  this  he  is  omnivorous. 
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as  it  allows  ciyilized  nations  to  work  metals.  The  importance  is  so 
great,  that  deprived  of  it  man  would  perhaps  scarcely  have  risen 
above  the  condition  of  the  bmte.  The  ancients  already  were  sensible 
of  this.  Witness  the  fable  of  '^  Promethens."  As  to  their  sacred 
perpetoal  fire,  its  origin  seems  to  He  in  the  difficulty  of  procuring  it, 
thereby  rendering  its  preservation  essential. 

In  Europe  the  Stone-age  came  to  an  end  by  the  introduction  of 
bronze.  This  metal  is  an  alloy  of  about  nine  parts  of  copper  and  one 
part  of  tin.*  It  melts  and  moulds  well ;  the  molten  mass,  in  cool- 
ing, slowly  acquires  a  tolerable  degree  of  hardness — ^inferior  to  that 
of  steel  it  is  true,  but  superior  to  that  of  very  pure  iron.  We  there- 
fore understand  how  bronze  would  long  be  used  for  manufacturing 
cutting-instruments,  weapons,  and  numerous  personal  ornaments. 
The  northern  antiquarians  have  veiy  properly  called  this  second 
great  phase  in  the  development  of  European  civilization  the 
Bronze-age. 

The  bronze  articles  of  this  period,  with  a  few  trifling  exceptions, 
have  not  been  produced  by  hammering,  but  have  been  cast,  often 
with  a  considerable  degree  of  skill.  Even  the  sword-blades  were 
cast,  and  the  hammer  (of  stone)  was  only  used  to  impart  a  greater 
degree  of  hardness  to  the  edge  of  the  weapon. 

The  Bronze-age  has,  therefore,  witnessed  a  mining  industry  which 
was  completely  wanting  during  the  Stone-age.  Now  the  art  of 
TniTiiTig  is  so  essential  to  civilization,  that  without  it  the  world  would 
perhaps  yet  be  exclusively  inhabited  by  savages.  It  is,  therefore, 
worth  our  while  to  inquire  more  closely  into  the  origin  of  bronze. 

Copper  was  not  very  dif&cult  to  obtain.  In  the  first  place,  virgin 
copper  is  not  exceedingly  scarce.  Then  the  different  kinds  of  ore 
which  contain  copper,  combined  with  other  elements,  are  either 
highly  coloured,  or  present  a  marked  metallic  appearance,  and  are 
consequently  easily  known ;  they  are  besides  not  hard  to  smelt,  so 
as  to  separate  the  metal.  Finally,  copper-ore  is  not  at  all  scarce,  it 
is  met  with  in  the  older  geological  series  of  most  countries. 

Virgin  tin  is  unknown,  but  tin-ore  is  heavy,  of  dark  colour,  and 

*  Bronze  is  BtOl  used  for  casting  bells,  cannon,  and  certain  parts  of  machinery. 
It  mast  not  be  oonfoonded  with  common  brass,  which  is  a  compound  of  copper 
and  zinc,  much  less  hard,  and  appearing  only  in  the  Iron-age. 
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▼ery  easy  to  smelt.  However  fineqnent  copper  nnj  be,  tin  is  of  me 
occorrenoe.  Thns  the  only  mines  in  Europe  wbidi  produce  tin  li 
the  present  day  are  those  of  Cornwall,  in  England,  and  of  the  Enge- 
birge  and  Fichtelgebirge,  in  Germany. 

Bat  the  qacstion  arises  whether  previons  to  the  disoorery  of 
brona^y  man,  owing  to  the  great  rarity  of  tin,  may  not  have  begun 
by  using  copper  in  a  pure  state.  If  so,  there  wonld  have  been  i 
copper-age  between  the  stone-  and  bronze-ages. 

In  Amorica  this  has  really  been  the  case.  When  they  were  dis- 
covered by  the  Spaniards,  both  the  two  centres  of  civilization,  Mexico 
and  Pern,  had  bronze  composed  of  copper  and  tin,  which  was  used 
for  mannfacturing  arms  and  cutting-instruments,  in  the  absence  of 
iron  and  steel,  which  were  unknown  in  the  New  World ;  bat  the 
admirable  researches  of  Messrs.  Squier  and  Davis  on  the  antiqui- 
ties of  the  Mississippi  valley*  have  brought  to  light  an  ancient  civi- 
lization of  a  remarkable  nature,  and  distinguished  by  the  use  of  raw 
virgin  copper,  worked  in  a  cold  state  by  hammering  without  the  aid 
of  fire.  The  reason  of  its  being  so  worked  lies  in  the  nature  of  pure 
copper,  which,  when  melted,  flows  sluggishly,  and  is  not  very  fit  for 
casting.  A  peculiar  characteristic  of  the  metal,  that  of  occasionally 
containing  crystals  of  virgin  silver,  betrays  its  origin,  and  shows  that 
it  was  brought  from  the  neighbourhood  of  Lake  Superior.  This 
region  is  still  rich  in  metallic  copper,  of  which  single  blocks  attaining 
a  weight  of  fifty  tons  have  lately  been  discovered.  There  was  even 
found  at  tlio  bottom  of  an  old  mine  a  great  mass  of  copper,  which 
the  ancients  liad  evidently  been  unable  to  raise,  and  which  they  had 
abandoned,  after  having  cut  off  the  projecting  parts  with  stone 
haichetfl.t 

The  date  of  this  American  age  is  unknown  :  all  we  know  is  that 
it  must  reach  as  far  back  as  ten  centuries  at  least,  that  space  of  time 
being  deemed  necessary  for  the  growth  of  the  virgin  foreste,  now 
flourishing  upon  the  remains  of  that  antique  civilization  of  which  the 
modem  Indians  have  not  even  retained  a  tradition. 

•  Squior  and  Davis. — "  Ancient  Monuments  of  the  Mississippi  Valley.'* 
Smithsonian  Contribations  to  Knowledge.  Washington,  1848.  It  is  one  of  the 
most  splendid  archaeological  works  ever  published. 

t  Lapham.—"  The  Antiquities  of  Wisoonsin."  SmithsoniaQ  Contributions  to 
Knowledge,  p.  76, 1856. 
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It  10  finally  woriihj  of  remark  that  the  '^  momid-biiilders/'  as  the 
Americana  csJl  the  race  of  the  copper-age,  seem  to  have  preceded 
and  prepared  the  Mexican  civilization,  destroyed  by  the  Spaniards ; 
far  in  progressing  southwards,  a  gradual  transition  is  noticed  from 
the  ancient  earth- works  of  the  Mississippi  valley  to  the  more  modem 
constmctions  of  Mexico,  as  fonnd  by  Gortez. 

In  Enrope  the  remains  of  a  copper-age  are  wanting.  Here  and 
there  a  solitary  hatchet  of  pnre  copper  is  found ;  but  this  can  easily 
be  accounted  for  by  the  greater  frequency  of  copper,  while  tin  had 
usually  to  be  brought  from  a  greater  distance,  so  that  its  supply  was 
more  precarious. 

Enrope  did  not  witness  the  regular  development  of  a  copper-age. 
It  seems,  according  to  M.  Troyon's  veiy  just  remark,  that  the  art  of 
manufacturing  bronze  was  brought  from  another  quarter  of  the 
world,  where  it  had  been  previously  invented.  It  was  most  probable 
some  region  in  Asia,  producing  both  copper  and  tin,  where  these  two 
metals  were  first  brought  into  artificial  combination,  and  where  also 
traces  of  a  stiU  earlier  copper-age  are  likely  to  be  found. 

An  apparently  serious  objection  might  be  started  here,  by  raising 
the  question  how  mines  could  be  worked  without  the  aid  of  steel. 
This,  however,  is  sufficiently  explained  by  the  fact  that  the  hardest 
rocks  can  be  easily  managed  by  the  agency  of  fire.  By  lighting  a 
large  fire  against  a  rock,  the  latter  is  rent  and  fissured,  so  as  to  &.cili- 
tate  considerably  its  quanying.  This  method  was  frequently 
employed  when  wood  was  cheaper,  and  is  even  practised  in  the  pre- 
sent day  in  the  mines  of  the  Rammelsberg,  in  Germany,  where  it 
facilitates  the  working  of  a  rock  of  extreme  hardness. 

That  metal  of  dingy  and  sorry  appearance,  but  more  precious  than 
gold  or  the  diamond — iron — ^at  length  appears,  giving  a  wonderful 
impulse  to  the  progressive  march  of  mankind,  and  characterizing  the 
third  great  phase  in  the  development  of  European  civilization,  very 
properly  called  the  Iron-age. 

Our  planet  never  produces  iron  in  its  metallic  or  virgin  state,  for 
the  simple  reason  that  it  is  too  liable  to  oxydation.  But  among  the 
aerolites  there  are  some  composed  of  pure  iron,  with  a  little  nickel, 
which  alters  neither  the  appearance,  nor  the  qualities  of  the  metal. 
Thus  the  celebrated  meteoric  stone  met  with  by  Pallas  in  Siberia  was 
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fonnd  by  tho  neighbouring  bladksniitbB  to  be  TmUfdhie  in  a  tM 
staio.^  Meiooric  iron  has  even  been  worked  bj  tribes  to  itham  d» 
HMO  of  oommon  iron  was  unknown.  Thns  Amerigo  Yei^PDOci  qpeab 
of  mivagos  near  the  month  of  the  La  Plata,  who  had 
arrow-hondfi  with  iron  derived  from  an  aerolite.t  Sncii 
CMirtainly  of  rare  occurrence,  but  they  are  not  withont  their  import- 
an<w,  fcir  they  explain  how  man  may  probably  have  first  beoone 
n(U|iiaintod  with  iron,  and  thoy  also  account  for  the  oocawnonal  tnoei 
of  inm  in  tombs  of  the  Stone-age,  if,  indeed,  this  fiust  be  wel 
ON(4ibliNho<l. 

It  is,  notwithstanding,  evident  that  the  regular  working  of  terns- 
trifvl  irof i-oro  must  have  been  a  necessary  condition  of  the  corrnnmse- 
rnorit  and  progress  of  the  Iron-age. 

Now  iron-oro  is  generally  fonnd  in  meet  countries,  but  it  hss 
iisitiilly  i'ho  look  of  common  stone,  being  distinguished  neither  by  its 
wri^tit',  nor  (Milotir.  Moreover,  its  smelting  requires  a  much  greater 
flo^oo  of  Iiofii  than  oojtpor  or  tin,  and  this  renders  its  production 
iMitiNidtmvbly  moni  diflUmltthan  that  of  bronze. 

Ilttt  ovtui  whou  iron  had  boon  obtained,  what  groping  in  the  dark, 
and  liow  nitich  lalxmouHly  accumulated  experience  did  it  not  require, 
(41  lining  foH'h  at  will  l)ar-iron  or  steel !  Chance,  if  chance  there  he, 
may  havo  )tliiy<Ml  a  part  in  it ;  but  as  chance  only  favours  those  privi- 
lo^od  fftoH^tlN  who  combine  a  keen  spirit  of  observation  with  serious 
ifimlifnlion  itnd  with  practical  sense,  the  discovery  was  not  less  diffi- 
(Milt*  nor  Ions  nuiritorious.  We  need  not,  then,  be  surprised  if  man 
arrivdil  \mi  tardily  at  the  manufacture  of  iron  and  steel,  which  is 
still  ilaily  \mtnf  improved. 

In  (/arinfliia  iriUTs  of  a  most  primitive  method  of  producing  iron 
liavo  \hhm\  not.icHMl.  The  process  seems  to  have  been  as  follows : — 
On  tho  (l(K!livify  of  a  hill  was  dug  an  excavation,  in  which  was 
li^ht^Ml  a  larj^^  Hw,  Whon  this  began  to  subside,  fragments  of  very 
pnn^  ore  (hydroxy do)  wore  thrown  into  it,  and  covered  by  a  new 
hoap  of  wood.  Whrn  all  the  fuel  had  been  consumed,  small  lumps 
of  iron  wcmld  ihon  Ik^  found  among  the  ashes.J     All  blowing  appa- 

•  PiiUnii.     '*  V(»yaj<OH  on  HuHsio,"  Paris,  1793,  vol.  iv.,  p.  595.    There  was  but 
ono  iiinHH  of  niot«»rio  iron ;  it  woijifhcd  1,600  lbs. 

t  "  BniitliBouion  Contributions  to  Knowledge,"  vol.  ii.,  art.  8,  p.  178, 
X  Conimuuioutod  to  the  author  by  mining-engineers  in  Carinthia. 
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rains  was  in  this  manner  dispensed  wiih — an  important  &ct  when  we 
oome  to  consider  how  mnch  its  nse  complicates  the  metallnrgical 
operations,  because  it  implies  the  application  of  mechanics.  Thns, 
certain  tribes  in  Sonthem  A&ica^  although  manufacturing  iron  and 
working  it  tolerably  well,  have  not  achieved  the  construction  of  our 
common  kitchen-bellovrs,  apparently  so  simple :  they  blow  laboriously 
Hoongh  a  tube,  or  by  means  of  a  bladder  affixed  to  it. 

The  Romans  produced  iron  by  the  so-called  Catalonian  process,  and 
iJlie  remains  of  Soman  works  of  that  description  have  been  discovered 
and  investigated  in  Upper  Gamiola,  Austria.*  The  Catalonian 
fbige  is  still  used  in  the  Pyrenees,  where  it  yields  tolerable  results ; 
but  it  consumes  a  large  quantity  of  charcoal,  requires  much  wind, 
and  is  only  to  be  applied  to  pure  ore  containing  but  a  very  small  pro- 
portion of  earthy  matter,  producing  scorias.  The  process,  in  &ct,  con- 
Bsts  in  a  mere  reduction,  with  a  soldering  and  welding  together  of 
the  reduced  particles,  without  the  metal  properly  melting.  Accord- 
ing to  the  manner  in  which  the  operation  is  conducted,  bar-iron  or 
steel  are  obtained  at  will.  This  direct  method  dispenses  with  the  inter- 
mediate production  of  cast-iron,  which  was  unknown  to  the  ancients, 
and  which  is  now  the  means  of  producing  iron  on  a  great  scale. 

Silver  accompanied  the  introduction  of  iron  into  Europe — at  least, 
in  the  northern  parts ;  whilst  gold  was  already  known  during  the 
bronze-age.  This  is  natural,  for  gold  is  generally  found  as  a  pure 
metal,  while  silver  has  usually  to  be  extracted  &om  different  kinds  of 
ore,  by  more  or  less  complicated  metallurgical  operations — for 
example,  cupellation. 

With  iron  appeared  also,  for  the  first  time  in  Europe,  glass,  coined 
money — ^that  powerftd  agent  of  commerce, — and  finally  the  alphabet, 
which,  as  the  money  of  intelligence,  vastly  increases  the  activity  and 
circulation  of  thought,t  and  is  sufficient  of  itself  to  characterize  a 
new  and  wonderful  era  of  progress.  From  thence  we  can  date  the 
dawn  of  history  and  of  science,  in  particular  of  astronomy. 

*  Jahrbuch  der  K.  K.  Greologischen  Beichsanstalt.  Viemia,  1850,  vol.  ii.,  p. 
199.  Carinthia  and  Upper  Camiolia  formed  part  of  the  Soman  province 
Noricnm,  celebrated  for  its  iron. 

t  "  The  cironlation  of  ideas  is  for  the  mind  what  the  circnlation  of  speoio  is 
for  oommeroe — a  tme  sonroe  of  wealth."  C.  V.  de  Bonstetten.  "  L'homme  da 
midi  et  l'homme  da  Nord.''    Geneva^  1826,  p.  175. 
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The  fine  arts  also  reveal,  with  the  introdiiction  of  iron  in  Emope, 
a  new  and  important  element  indicating  a  striking  advanoe  already 
in  the  stone-age,  bat  more  so  in  the  bronze-age ;  the  natural  taste  £qv 
art  reveals  itself  in  the  ornaments  bestowed  npon  potterj  aod 
metallic  objects.  These  ornaments  consist  of  dots,  drdes,  and  sg- 
zag,  spiral,  and  S-shaped  lines,  the  style  bearing  a  geometrical  cha* 
racter,  but  showing  pnre  taste  and  real  beauty  of  its  kind,  although 
devoid  of  all  delineations  of  animated  objects,  either  in  the  shape  of 
plants  or  animals.  It  is  only  with  the  Iron-age  that  art,  taking  a 
higher  range,  rose  to  the  representation  of  plants,  animala,  and  even 
of  the  human  frame.  No  wonder,  then,  if  idols  of  the  Bronie-age 
as  weU  as  of  the  Stone-age  are  wanting  in  Europe.  It  is  to  be  pFB- 
Bumed  that  the  worship  of  fire,  of  the  sun,  and  of  the  moon,  itm 
prevalent  in  remote  antiquity — at  least  during  the  Bronze-age,  per- 
haps also  during  the  Stone-age. 

The  preceeding  pages  constitute  a  sketch,  certainly  very  rough  and 
imperfect,  of  the  developments  of  civilization.  They  establish,  how- 
ever, in  a  very  striking  manner  the  fact  of  a  progress,  slow,  hot 
uninterrupted  and  immense,  when  the  starting  point  is  considered. 
The  physical  constitution  of  man  has  naturally  benefitted  by  it.  The 
details  contained  in  the  treatise  of  which  the  present  paper  forms  the 
introduction  prove  that  the  human  race  has  been  gradually  gaining 
in  vigour  and  strength  since  the  remotest  antiquity.*  The  domestic 
races  also — the  dog  first,  then  the  horse,  the  ox,  and  ihe  sheep  have 
shared  in  this  physical  development.  Even  the  vegetable  soil  has 
been  gradually  improving  since  the  Stone-age — at  least  in  Denmark. 
And  yet  there  are  persons  who  deny  all  general  progress,  seeing 
everywhere  nothing  but  decay  and  ruin,  like  that  worthy  specimen 
of  a  Northern  pessimist,  who  exclaimed — "  See  how  man  has 
degenerated ;  he  has  even  lost  his  likeness  to  the  monkey !" 

•  This  agrees  perfectly  with  the  teBtimony  of  statistics.  See  **  Qnetelet  snr 
rhomme  et  le  developement  de  ses  faculties."  Paris,  1835,  vol.  ii.,  p.  271.  This 
work  of  first-rate  merit  is  very  near  akin  to  archaeology.  M.  Qnetelet  has  jnsl 
published  a  new  work,  which  will  certainly  bo  even  more  remarkable  than  the 
first,  and  which  the  author  of  the  present  paper  regrets  not  to  have  bad  within 
his  reach. 
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A  SKKTCH  BT 


GEORGE    0.    ROBERTS. 
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OoftAL-HUirriNG  in  the  debris  of  a  Wenlock-sliale  qnany  ranks  high — 
to  my  thinking — amongst  the  pleasures  of  geology.  And,  indeed, 
liM  no  insignificant  place  among  its  wonders.  Fqr  to  any  one  not 
eonTersant  with  zoophytic  life,  it  is  hard  to  believe  that  the  ragged 
erarals  that  lie  strewn  abont  the  quarry,  once  held  sensitive  masses  of 
Efe — that  from  every  pore  tiny  arms  waved  to  and  fro  in  the  water 
to  entangle  the  lesser  creatnres  they  lived  on  ;  and  that  the  animal — 
fliat  slight  thread  of  jelly-like  substance,  filling  each  tube,  was  at 
onoe  a  limb  of  the  body  and  an  independent  creature,  contributing, 
widle  attached,  to  the  general  support,  and  being  able,  if  severed 
from  the  mass,  to  lead  a  separate  existence  and  be  itself  the  parent 
of  others.  The  Wenlock  series  of  the  Upper  Silurians  have  been 
lightly  regarded  as  the  metropolis  of  its  zoophytic  life,  for  both  in 
'Variety  and  number,  corals  culminated  in  the  seas  of  that  age.  Of 
iheBB  species,  "  so  far  removed  fr*om  existing  ones  as  to  be  quite 
unknown  in  modem  seas,  all,  with  rare  exceptions,  dying  out  at  the 
dose  of  the  Palieozoic  epoch.*'*    I  will  essay  a  familiar  sketch. 

I  adopt  the  nomenclature  of  M.  Milne  Edwards,  whose  valuable 
memoir  of  Silurian  corals,  published  by  the  Palseontographical  So- 
ciety, is  my  guide  and  instructor. 

True  corals  are  called  by  zoologists  Zoantharia ;  and  those  with 
which  we  have  now  specially  to  do  belong  to  the  order  Anthozoa. 
They  have  again  been  divided  into  cup-,  and  star-corals — Zoantha/ria 
ruffosa,  and  millepores — Z,  tahvlata.  The  first  division  may  either  be 
simple — tenanted  by  a  single  polyp,  or  compound — ^the  result  of  an 
aggregation  of  x>olyps»  ^^  latter,  as  its  name  implies,  must  always  be 
the  shelter  and  defence  for  a  community.     The  animal  itself  was  a 
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Bimple  gclatinons  siibstanoe,  having  power  of  cnmmnion  accoidmg  ip 
ita  wants,  and  being  able  to  secrete  lime  from  the  ooean,  and  peiiu^ 
to  transmute  chemically  other  salts  into  lime,  with  which  it  built  aionnl 
itself  a  stony  skeleton,  a  home  to  live  in,  and  a  defence  from  inpnj. 
Tn  accordance  with  the  thread-like  growth  of  the  polyp,  we  shall  find 
these  stony  houses  built  up  in  most  cases  of  tubes,  through  which  th 
animal  extended  itself,  the  open  end  or  summit  forming  its  coummin- 
cation  with  the  outer  world. 

These  tubes  are  in  most  species  crowned  with  a  certain  mnnber  of 
rid^oR,  disposed  like  the  rays  of  a  star ;  these  took  their  ebspe  tnm 
the  slender  fishing  arms  of  the  polyp,  and  formed  their  protediao. 
Tlie  summit  of  the  tube  is  called  the  calice,  or  cup,  and  the  rulgei 
that  radiate  from  its  centre  are  known  as  septa.  The  beautiful  psi- 
tem  that  covers  the  surface  of  a  coral  is  owing  to  the  preservatacm  of 
these  siar-likc  septa,  and  by  the  variation  in  their  forms  and  number 
combined  with  altered  shape  of  the  calice  we  distinguish  spedes. 
For  in  this  tiny  cup  are  printed  more  definitely  than  elsewhere  ihe 
characteristics  of  its  inhabitant. 

It  is  well  to  examine  every  piece  of  milleporal  coral  in  three  sevenl 
ways.  First,  look  at  its  upper  surface  and  note  the  form  and  oon- 
struction  of  its  calices  and  the  number,  if  any,  of  their  septa ;  then, 
turning  it  sideways,  observe  whether  the  tubes  of  which  these  cahoes 
are  the  termination  are  continued  to  the  base  of  the  coral,  or  die 
away  in  its  substance,  and  lastly,  look  at  the  under-surface,  notice  if 
the  basal  plate  is  free  and  unattached,  or  is  furnished  with  a  pe- 
duncle, or  foot  of  attachment.  But  in  describing  the  species,  it  is 
best  to  begin  with  the  cup-corals.  The  normal  form  of  this  first 
great  division  of  zoophytic  life  is  that  of  a  simple  cup,  produced  by  a 
polyp  which  expends  all  its  strength  in  the  development  of  a  single 
calice.  In  some  species,  however,  such  solitary  polyps  are  aggregated 
together,  sometimes  accidentally  so,  as  in  GyathophyUum  arficidattm, 
usually  found  in  groups  of  strongly- walled  coraUites,  growing  up  to- 
gether without  interfering  with  each  other ;  and  in  several  species  of 
cup-coral  a  peculiar  method  of  reproduction — ^no  less  than  **  the  life  of 
the  parent  being  continued  in  that  of  the  oflTspring,"  by  buds  grow- 
ing out  of  the  centre  of  its  calice,  gives  a  composite  character  to  what 
was  before  a  soHtary  polyp.    For  the  buds  growing  up  and  expand- 
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mgf  crowd  upon  each  other's  limitB,  and  a  mass  of  corallites  is  the  re- 
tnlt,  whose  base  is  the  old  parent  coral,  and  whose  upper  surface  is 
ODvered  by  the  star-rayed  caps  of  the  children.  Acervtda/ria  a/nomas 
is  the  commonest  species  of  these  family  corals. 

The  polyps  that  formed  these  cup-corals  grew  from  their  base  np- 
wards,  and  were  probably  long  livers,  for  a  well-matnred  specimen  of 
OyaihophyUwn  Loveni  will  measure  five  inches  in  height,  indicating 
by  the  nimiber  of  prominent  edges  that  surround  it — accretion- 
wnnkles  they  are  called — a  long  and  chequered  existence ;  for  when 
these  are  regularly  prominent,  we  infer  the  polyp  led  an  active  life  of 
development.  On  the  contrary,  when  their  irregularity  forms  annu- 
lar depressions  on  the  corallum,  these  indicate  the  occasional  repose 
of  the  Boophyte  fix>m  its  work  of  e2die^sion. 

The  common  species  belonging  to  these  cup-corals  are  easily 
known.  OycUhophyUwm  Loveni  has  very  prominent  accretion- 
wrinkles,  while  upon  the  sides  of  0,  cmguskMn  they  are  but  feebly 
developed.  (7.  pseudoceraMtea  has  an  oval  calice.  With  only  thirty- 
eight  large  septa  alternating  with  a  like  number  of  smaller  ones ;  the 
two  former  species  have  sixiy  of  each  kind.  Omphyma  hirbmata  is  a 
shorty  wide-mouthed  species,  with  double  the  number  of  septa,  and 
has  radiciform  appendages,  «.6.,  rootlets,  attached  to  its  lower  end. 
0.  gubhirbinaia  differs  only  in  being  taller,  as  its  name  implies, 
having  but  eighty  septa,  and  well  developed  accretion-wrinkles.  0, 
MwrchisofU  is  nearly  allied,  but  has  vesicles,  or  bladder-like  tubercles, 
coming  up  among  the  septa.  Then  there  is  Qoniophylkmi  Fletcheri 
vnth  a  square  calice;  AtUcLCophyUum  mitraMim,  a  small  turbi- 
nated cup,  whose  principal  and  rudimentary  septa  combined  only 
amount  to  sixty-eight,  and  PtychcphyUunn  padrellatimi,  with  one  hun- 
dred septa,  and  the  border  of  its  calice  so  much  raised  that  the  coral- 
lum resembles  the  cap  of  a  mushroom.  These  are  all  the  simple  cup- 
oorals  we  are  likely  to  meet  with  in  the  Wenlock  rocks.  Among  the 
composite  ones  is  the  species  I  before  alluded  to,  CycUhophyUum  arti- 
culaium,  generally  .met  with  as  a  mass  of  tall  slender  corallites,  so 
thin-skinned  that  their  upright  internal  lines  of  structure  (costce)  are 
clearly  visible.  SyringophyUnm  orga/mim  is  another,  having  star- 
headed  tubes  of  exquisite  beauty ;  and  as  a  connecting  link  between 
this  and  the  next  division  of  cup-corals,  we  have  Acerwdaria  Ivau- 
VOL.  m.  B. 
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wlncii  iimiuHf  tlie  iMwydwig  in  iiie  devetopm^it  of  the 
inner  waDs  of  its  ocmlfiteA.  bat  differa  ftom  tiiem,  and  allies  itself  to 
ilie  next  by  its  mode  of  ivprodnotaon,  wbidi  is  exdnaivelj  CRliriniJ. 
Tbis  genunadon.  as  it  is  caJkd,  is  a  Teiy  interesting  and  instroctiTe 
feature.  CyaUkcpky^mm  tnmeaimm  is  a  good  example  of  it.  I  hsn 
often  picked  up  this  oani  in  a  Dndlej,  or  Wenlock  lime-qusny, 
in  wbidi  tbe  parent — a  fample,  but  aomewbat  angalar  sbsped 
cop — has  been  smotbered  by  tbe  growtb  of  yoimg  bads  firtnn  ovi 
its  caKoe.  Indeed,  in  manj  specimens  I  have  seen,  these  im- 
natnial  duldrai  bare  in  turn  bonie  yoimg,  and  a  tall  tnibiiiaiB 
mass  of  coraDites,  with  calioes  mis-shapen  by  crowding  together, 
has  grown  np. 

The  last  division  of  the  "  cop-  and  siar-conJs"  inchides  those  oonir 
posite  species  that  have  a  common  basal  plate,  and  grow  by  socre- 
tional  development.  Strombodesg  typut  is  the  best  known.  The 
star-headed  terminations  of  its  coraUites  cover  the  snrfiioe  with  ir- 
regular  polygonal  fignres,  the  value  of  whose  angles  wonld  puzzle  old 
Enclid  himself.  This  species  has  vertical  internal  radii,  thus  differing 
finom  its  aUy,  S.  Mnrckisomj  whose  inner  structure  is  completely  vesi- 
cular. Another  species,  S.  PkUJipfii,  has  elegantly  shaped  calioeB, 
having  their  angles  gracefully  lengthened;  while  the  perfection  of 
beauty  is  attained  by  S.  dijfluens,  whose  surface,  exhibiting  no  trace 
of  walls  dividing  the  corallites,  is  covered  with  the  most  exquisite 
septal  floriations. 

Nearly  allied  by  form  of  calice  to  the  cup-corals  are  the  Ftrngidm^ 
or  ^^mushroom-corals,"  an  outstanding  group  of  which  one  genus  only 
seems  to  have  lived  in  Silurian  seas,  Paloeocyclus  it  is  called,  i.e^ 
ancient  circle.  P.  porpita  has  a  quoit-like  corallum,  thirty  large 
septa  alternating  with  a  like  number  of  smaller  ones,  and  a  carved 
peduncle-foot  of  attachment.  P,  prcscLctUtis  is  about  the  size, 
and  not  much  thicker  than  a  sixpence,  has  forty-eight  nniform 
septa,  and  no  peduncle.  P.  Fleicheri  is  about  half  an  inch  high, 
has  a  strongly  curved  peduncle,  and  well  marked  accretion-vn-inkles ; 
superior  height  gives  it  advantages,  you  see.  But  P.  rugosus  is 
taller  still,  somewhat  top-shaped,  and  has  a  small  peduncle,  oddly 
turned  up. 

I  have  now  to  describe  the  milleponJ  corals,  the  second  great 
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dmsion  of  Sflnrian  Zoantharia^  di£fermg  widely  from  the  cap-  and 
Btar^oorals,  both  in  shape  and  character.  They  are  all  composite — ^no 
single  tabe  or  cnp  could  be  a  millepore,  either  in  fact  or  by  courtesy, 
for  the  name  implies  the  aggregation  of  a  number  of  polyps  having 
more  direct  connection  with  each  other  than  the  cnp-corals.  In 
shape  they  are  both  massive  and  branching.  The  first  two  genera, 
HetiolUes  and  FamosUes^  are  distingnished  from  each  other  by  the  ab- 
sence of  those  septa  in  the  latter  that  form  such  elegant  star-like 
dkcs  as  they  fill  np  the  calicos  of  the  former. 

HeUolUes^  i.e.,  snn-coral,  is  so  named  from  the  snn-like  appearance 
of  its  calices.  H,  ifrUersHnda  has  these  calices'closely  set,  and  equal  in 
distance  from  each  other,  the  intervening  space,  called  the  ccenenchy' 
wtOf  being'filled  with  polygonal  cells.  Upon  the  surface  of  H.  Mw'- 
Maom  the  caJices  are  not  closely  set,  and  vary  in  approximation.  JJ. 
inegcutoma  is  easily  known  from  either ;  large,  closely  set,  calicos  cover 
ikB  Ewe&oey  and  what  coenenchyma  their  nearness  permits  is  made  np 
of  square  cells.  All  these  are  massive  corals  irregularly  hemispheri- 
cal in  form,  and  having  a  basal-plate  strongly  marked  with  concentric 
ridges.  The  branching  HeHolites  are  still  more  elegant.  H.  Qrayii 
is  rudely  branched,  and  bears  its  snn-like  calices  on  both  snrfaces. 
The  only  known  specimen  of  this  species  was  found  in  the  Wenlock 
shale  of  Walsall,  and  is  in  the  cabinet  of  its  discoverer,  Mr.  Gray,  of 
Hag^ey.  H.  inordincUa  is  decidedly  arborescent  in  form,  very 
slenderly  branched,  and  bearing  calices,  whose  rarity  is  made  ont  by 
the  extreme  beanty  of  their  form.  This,  however,  is  pecnliar  to 
Lower  Silnrian  rocks,  and  I  only  introdnce  it  here  to  complete  my 
sketch  of  HelioHtic  corals. 

The  genera  Plasmopora  and  Propora  differ  from  Heliolites,  mainly 
in  the  appearance  of  their  snrfaces,  the  septal  rays  being  prolonged 
beyond  the  edge  of  the  caHce,  and  nnited  to  other  rays  which  cover 
the  ccBnenchyma.  In  every  species  of  these  three  genera  the  number 
of  septa  contained  in  each  calico  is  twelve. 

Next  come  the  FcwosUes,  These  have  no  intervening  coenenchyma, 
the  coral  being  simply  a  bundle  of  tubes.  The  radiating  septa  of 
their  calices  are  only  developed  in  one  species,  and  that  a  rare  one, 
F,  Hisingeri.  F,  Gothlandica  is  the  typical  form ;  this  has  strongly 
walled  tubes,  which,  coming  up  to  the  surface,  cover  it  with  a  call- 


60  THB  GBOLOaiST. 

cinal  pattern  of  fiye-sided  diyisionfi,  nneqxial  m  axe.  This  dSSm 
mamly  from  F.  a$pera,  in  having  its  Bfoxhice  ooorez  instead  of  flai 
A  broken  pieoe  of  F.  asperOy  howeYer,  will  show  the  edges  of  tiie 
tabes  toothed,  instead  of  smoothly  cohinmar  as  in  J^.  OoMandica,  F, 
muUipora  has  its  calioes  eqnal  in  size,  and  very  regular.  These  time 
species  are  the  giants  of  their  tribe,  specimens  weighing  sixfy  or 
eighty  ponnds  are  not  nncommon  in  4ihe  Wenlock  shale  of  Dudley,  or 
Benthall  Edge.  A  little  below  the  Wych-pass  at  Great  Malveni, 
where  the  Wenlock-shale  rests  against  the  west  flank  of  the  hill,  a 
reef  of  Favosites  crosses  the  footway,  and  may  be  traced  in  an  un- 
broken line  for  some  yards. 

The  calices  of  JP.  Forhem  are  very  nneqnal  in  size,  and  qnite  cncu- 
lar  ;  this,  though  a  massive  species,  never  attains  the  siae  of  its  allisB. 
A  side  view  of  F.  fibrosa  gives  one  the  idea  of  a  bundle  of  slendar 
needles ;  consequently  its  calices  are  scarcely  discernible  without  a 
lens.  F,  cristata  is  the  only  true  branching  Favosite ;  it  may  he 
known  &om  other  arborescent  corals  by  the  irregulariiy  of  form  pr&* 
sented  by  its  calices. 

Alveolites  is  the  genus  most  allied  to  the  one  I  have  been  describ- 
ing. It  differs  in  this  important  and  easily  recognized  particular ; 
the  calices  of  FiwosUes  come  up  to  the  surface  free  and  independent 
of  each  other,  whereas  in  Alveolites  each  appears  to  overlap  and  in- 
trade  upon  its  neighbour,  though  not  so  in  reality.  The  lai^gest 
massive  species,  A.  Labecheii  is  perhaps  the  most  elegant  in  its  calici* 
nal  pattern.  A.  Orayii  is  much  like  it,  but  has  a  flat  instead  of  convex 
top,  and  the  irregalarity  of  the  calices  detract  much  from  its  beauty. 
A,  repens  is  a  very  commonly  met  with  branched  species.  A,  (?)  sena" 
toporoides  is  branched  also,  but  seems  intermediate  between  this  genus 
and  the  next,  Ooenites,  for  the  calices  are  very  sparely  set  among  a  greatly 
developed  ooenenchyma,  are  quite  circular,  and  arranged  in  perpendi* 
calar  order.  These  CoenUes  are  beautifdl  branching  corals,  to  be  seen 
in  every  slab  of  Wenlock  limestone  ;  and  though  of  small  size,  are  not 
the  least  important  of  fossil  zoophytes.  The  branches  of  0.  jwn^peri- 
nus  are  round,  or  nearly  so,  and  bear  calices  shaped  like  the  Zodiacal 
sign  Aquarius,  or,  to  use  a  still  more  familiar  simile,  like  birds  upon 
the  wing.  The  calices  of  G,  i/iUertextus  have  shorter  and  less  elegant 
wings ;  while  0,  linearis  is  massive  instead  of  branching,  and  has 
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simple  line-shaped  calice&  These  are  all  of  small  size.  So,  too,  are 
the  species  of  the  next  g^iiis  M<mticulipora,  i.e.  '^ttle  mountain  pore/' 
firom  its  surface  being  varied  by  the  elevation  of  tuberosities.  AH 
the  species  of  this  genus  are  branching,  save  one — M.  jpcupiUata, 
whose  corallum  is  thin  and  incmstating.  M,  Fletcheri  has  circular 
ealioes  regular  in  size ;  while  those  of  M.  ptdchelia  are  oval,  or  rarely 
hexagonal,  but  differ  in  size,  those  occupying  the  tuberosities  being 
larger  than  those  that  come  up  in  the  low-lands.  Three  other 
species  are  met  with,  but  rarely. 

Next  in  order  is  Lahecheia  conferta,  a  disc-like  coral,  which  is 
widely  distinct  from  every  other  polyparian  production;  for  the 
calicos  that  come  up  abundantly  to  its  surface  are  tubercles  in- 
stead of  cups,  from  their  margins  folding  in  upon  the  centre,  and, 
as  a  matter  of  course,  their  septa  are  as  rudimentary  as  are  those 
of  the  FavomiidcB, 

Halysites  ccUemdaria  is  another  aristocratic  coral  that  does  not  per- 
mit others  to  claim  affinity.  This  is  the  common  "chain-coral,"  named 
so  by  universal  consent,  from  its  calices  forming  a  series  of  inter- 
linked loops  across  the  upper  surface,  like  the  links  of  a  golden  chain. 
This  is  a  pet  species  of  palasontologists,  for  M.  Milne  Edwards  has 
recorded  no  less  than  twenty-six  synonyms  for  it  en  vogue  at  different 
times  and  places.  It  is  abundant  in  every  quarry  of  Wenlock  shale, 
but  the  finest  specimens  come  frY)m  Benthall  Edge. 

Now  for  the  parasitical  corals,  Syringoppra  hi/urcata,  S.fciseicularis, 
and  8,  serpens — ^three  species  not  easy  to  distinguish  at  certain  stages 
of  their  growth.  They  lived  upon  well-to-do  shells  and  corals  in 
those  ancient  seas,  just  as  species  with  like  habits  do  now,  throwing 
up  here  and  there  a  short  calicinal  tube  as  they  crept  over  their  sur- 
faces. In  after  life  gemmation  out  of  these  produced  a  mass  of 
straight  slender  coraJlites,  which  had  an  independent  existence,  and 
grew  tall  and  comely. 

Two  others,  and  the  history  of  our  common  "Wenlock  corals  is 
ended.  Thecia  Swinderncma  is  a  massive,  but  rather  thin  coral, 
having  a  flat  upper  surface  covered  with  beautifrd  star-like  calices, 
whose  elegance  of  design  is  owing  to  the  development  of  their  septa. 
The  other  species,  T.  Orayana  is  like  it  in  form,  but  diflers  in  having 
but  twelve  septa  instead  of  sixteen  or  eighteen. 
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With  one  or  two  exoeptionB,  the  whole  61  the  oorals  I  luiTe  hen 
attempted  to  describe  may  be  foimd  within  the  limitB  of  an  hoar 
apent  in  any  quarry  of  Wenlock  shale,  or  limestone.  "Die  fewl  haia 
omitted  to  mention  have  bnt  slight  points  of  difbrenoe,  and  wre  ae- 
connted  rare ;  but  from  a  glance  at  this,  every  reader  or  ooDeetor 
will  acknowledge  that  the  coral-polyp  held  no  mean  place  amoi^  the 
workmen  of  old. 


CURRENT  NOTES  ON  MINERALOGY,  LITHOLOGT,  ASD 

METALLIFEROUS  DEPOSITS. 

By  H.  C.  Salmon,  F.G.S. 

Thr  October  nnmber  of  the  "Philosophical  Magazine^'  contains  a 
notice,  translated   from  PoggendorflTs   "Annalen,"      by  Professor 
OuMtav  RoHO,  on  tho  isomorphism  of  stannic,  silicic,  and  ziroonic  adds. 
Stannic  acid  (Sn)  forms  the  mineral  OassUerUe,  silicic  acid  (§i)  is 
QiioHZf  zirconio  acid,  which  Rose  considers  to  be  2r,  has  hitherto 
boon  classed  as  an  earth  or  oxide,  as  zirconia,  with  composition  ^, 
or  {?r.     Tho  mineral  zircon,  hitherto  held  to  be  a  silicate  of  zirconia, 
muHt  now,  according  to  this,  bo  merely  considered  as  an  isomorphons 
compound  of  one  atom  of  zirconic  acid  and  one  atom  of  silicic  add 
(5^r  +  fli).     This  mineral  species  has  always  been  remarkable  for  the 
variation  of  hardness  and  gravity  in  specimens  fix)m  different  local- 
itios,  whicli  according  to  this  hypothesis  may  be  acconnted  for  by  the 
unequal  proportions  of  the  two  acids ;  the  heavier  and  harder  speci- 
mons  containing  the  more  zLrconic  acid,  whose  equivalent  would  be 
481*20  compared  with  384}*888  that  of  silica.     In  the  case  of  a  variely 
found  in  Russia  by  Hermann,  composed  of  two  atoms  of  2r,  with 
three  atoms  of  Si  (ISSr^  Si'*),  the  specific  gravity  was  only  4;*06,  while 
that  of  tho  mineral  of  the  ordinary  composition  varies  from  4*5  to  4*8. 
Zirconic  acid  being  thus  established,  and  it  being  shown  that 
zircon  may  bo  regarded  as  isomorphons  with  cassiterite  (the  ordinary 
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tiib«tone  or  tm-ore),  the  former  mineral  is  made,  in  the  Profesor's 
reasoning,  a  kind  of  middle  term  to  prove  the  isomorphism  of  its  in- 
dividnal  components  (silicic  acid  and  zirconic  acid),  with  stannic  acid. 
He  considers,  in  £act,  that  silicic  acid  may  fairly  be  considered  to  be 
already  foond  in  the  form  of  cassiterite,  in  zircon ;  and  believes  it 
wonld  not  be  a  matter  for  surprise  to  find  stannic  add  in  the  form  of 
quartz. 

Dr.  Genth's  paper,  in  the  September  number  of  the  ''American 
Journal  of  Science  and  Arts,"  on  the  "  Occurrence  of  Grold"  is  veiy 
suggestive.  After  the  mass  of  vague  verbiage  with  which  we  have 
been  inflicted  on  this  topic,  it  is  really  refreshing  to  find  a  man  who, 
whether  right  or  wrong,  is  at  least  possessed  of  a  definite  and  com- 
prehensible idea. 

Dr.  Genth  maiTTtJiins  that  the  gold  found  in  veins  and  alluvial  de- 
posits has  been  carried  there  in  a  state  of  solution ;  and  he  brings  the 
following  instances  to  prove  that,  in  those  cases  at  least,  such  must 
have  been  the  case.  K  these  are  accurately  stated,  of  which  there 
fleems  every  internal  evidence,  this  certainly  cannot  be  questioned: — 

**  a^  Specimen  from  Whitehall,  Spotsylvania  co.,  Ya.,  shows  gold 
asaociaied  with  tetradymite  [telluride  of  bismuth],  hmonite  [hydrous 
per-ozide  of  iron],  and  quartz.  The  gold  is  crystallized  in  forms  be- 
longing to  the  rhombohedral  system,  and  showing  veiy  distinctly  one 
rhombohedron,  scalenohedron  and  basal  plan  ;*  it  is  coating  tetra- 
dymite, and  is  evidently  a  pseudomorph  of  it. 

"  6,  The  tetradymite  of  the  Tellurium  Mine,  Fluvanna  co.,  Va., 
and  the  native  bismuth  frY)m  the  peak  of  the  Sorato,  in  Bolivia,  are 
frequently  interlaminated  with  gold. 

*'  c.  In  the  upper  portion  of  the  ore-bed  in  the  metamorphic  slates 
at  Springfield,  Carrol  co.,  Md.,  which  near  the  surface  consists  of 
magnetite  [magnetic  proto-per-oxide  of  iron],  and  at  a  greater  depth 
of  chalcopyiite  [copper  pyrites]  and  other  ores,  films  of  native  gold 
have  sometimes  been  observed  coating  the  deavage-planes  of  the 
magnetite.  On  dose  examination  it  can  be  perceived  that  below  the 
film  of  gold  the  magnetite  is  oxidized  into  hydrated  sesquioxide  of 
iron." 

In  attempting  to  establish  an  hypothesis  of  this  kind,  the  greatest 

*  These  are  the  crystaUine  forms  of  tetradymite. 
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difficulty,  as  Dr.  Oenth  trnly  sajs,  **  preaentB  Haelf  obl  inqiuniif 
tho  natnrc  of  the  solvent."  The  doctor  believeB  the  noble  meta 
dissolved  as  terchloride  of  gold : — "  K  we  remember  tbat  tibe  di 
position  of  pyrites  prodnces  snlphnric  acid,  which,  in  the  presei 
tho  never  wanting  chloride  of  sodinm  and  a  higher  oxide  of  m 
nese,  may  liberate  small  qnantities  of  chlorine,  the  most  poi 
solvent  of  gold,  we  have  at  least  a  veiy  plaosible  explanation." 

I>r.  Genth*s  doctrine  is  that  the  gold  both  of  veins  and  alfaivi 
posits  is  derived  from  the  adjoining  rocks,  where  it  exists  pro 
in  a  highly  disseminated  state  ;  from  these  rocks  it  is  removef 
state  of  solution,  and  precipitated  in  concentrated  deposits  i 
veins  and  among  the  aUnvial  debria.  The  rock  in  whic:h  the  i 
most  frequently  occurs  is  diorite  or  greenstone  [composed  of  o 
clase  felspar  and  hornblende].  How  it  originally  came  into 
rock  is  not  a  question  entered  upon  ;  the  main  point  being  to  ] 
tliat  tlie  gold  of  alluvial  deposits  is  not  derived,  as  is  usually 
posed,  from  the  doHtruction  of  pre-existing  quart^z-veins,  the 
iKMiig  that  tlioy  are  both  equally  derivative,  the  original  source  1 
the  neighbouring  rock. 

There  are  many  considerations  suggested  by  the  mode  of  occun 
of  gold  which  weigh  strongly  in  favour  of  such  a  suggestion.  L 
first  phuM3,  gold  is  continually  found  in  alluvial  deposits,  in  cons 
ahle  sized  nuggets,  in  districts  where  no  veins  are  found.  In 
ciuse  the  usual  tlicory  is  that  the  original  upper  surfaces,  which 
ricjh  in  auriferous  veins,  have  been  removed  by  denudation,  and 
the  alluvial  gold  is  the  remnant  of  these.  But  this  has  the  d 
vantage  of  assuming  an  hypothesis,  for  which  no  good  reason  a 
given,  that  there  is  some  peculiar  law  which  limits  the  original 
duction  of  gold  to  the  surface,  and  which  is  held,  with  a  Strang 
consistency,  by  the  same  men  who  ftilly  recognize  the  more 
probability  of  other  metals  being  derived  from  beneath.  Assn 
that  the  gold  is  derived  from  the  rock  by  solution,  and  that  the  ^ 
are  mere  depositories,  we  have  at  once  at  least  a  plausible  reaso 
the  general  occurrence  of  gold  only  near  the  surface.  It  is  tha 
solvent  of  that  metal  is  somehow  or  other  essentially  connected 
the  atmosphere ;  so  that  although  gold  may  exist  at  all  de 
scattered,  highly  disseminated  through  certain  igneous  rocks. 
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ofdy  where  these  rooks  are  subjected  to  a  eertain  atmospheric  deoom- 
poeing  aotaon,  by  which  the  gold  is  dissolved,  to  be  sabseqnently  re> 
pseeipitated  in  a  highly  ooncraitrated  state,  that  it  is  fonnd  in 
appreciable  quantities.  This  is  strongly  supported  by  the  fact  that 
the  finding  of  the  gold-deposits  is  not  limited  to  any  arbitrary  depth, 
but  generally  extends  as  Bsff  as  the  effects  of  atmospheric  deoompo- 
ntion,  and  no  fiirther. 

The  question  of  the  origin  of  gold  deposits  by  the  deposition  of 
the  metal  from  solution  is  of  course  connected  with  the  larger  ques- 
tion of  the  origin  of  most  veins,  either  of  the  metallic  or  non-metallic 
minerals,  in  a  similar  manner.     Omitting  Bischofi^  who  may  be  con- 
adered  by  some  a  prejudiced  authoriiy,  there  are  many  first-rate 
Qerman  mineralogists  who  hold  the  doctrine  of  such  an  origin  for 
moat  mineral  veins.    This  scientific  infiltration  doctrine  must  not, 
however,  be  confounded  with  a  vague  mining  notion  to  the  same 
effect,  and  which  would  refer  such  views  to  a  connection  with  the 
preaent  dr^nage  of  the  country,  and  without  any  reference  to  an 
origin  of  the  metals ;  an  opinion  which  sometimes  takes  a  form  as 
loose  as  that  expressed  by  the  Roman  poet : — 

"  Inque  brevi  spatio,  qnso  snnt  effossa  reponit 
TempiiSi  ioezhaiifiti  botvbiib  alime&ta  znetBllL" 

No  investigator  on  the  subject  of  lithology  has  arrived  at  more 
sweeping  conclusions  as  to  the  origin  of  rocks  than  M.  Delesse  in  his 
^Etudes  sur  le  Metamorphisme."  Although  M.  Delesse's  labours 
have  been  completed  for  more  than  a  year,  it  is  to  be  regretted  that 
no  complete  abstract  of  them  has  been  yet  presented  to  English 
readers.*  That  memoir  is  too  wide  a  subject  to  enter  upon  here ;  but 
a  short  reference  to  another  paper,  by  the  same  author,  in  vol.  xv.  of 
i^e  ''  Bulletin  de  la  Soci6t6  O^logi^ue  de  France  (p.  728),  called 
''  Becherches  sur  Forigine  des  Eoches,"  in  which  he  sums  up  the 
conclusions  of  the  investigations  detailed  in  his  ''  Etudes"  may  be  in- 
teresting to  many. 

*  M.  Delesse's  memoir  has  been  often  referred  to,  and  was  particularly  ably 
sommed  up  by  the  President  of  the  Geolog^ical  Society  in  his  last  anniversary  ad- 
drees,  whidi  shoold  be  consolted  by  all  who  wish  to  read  a  oomprehenaive  re- 
ef the  recent  inqniries  on  this  snljeot. 
VOL.  III.  1 
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Referring  to  the  agents  which,  in  the  interior  of  the  earth,  majhare 
aided  in  rendering  rocks  plastic,  or  generally  tended  to  the  devdop- 
ment  of  minerals,  he  reduces  them  to  four — ^heat^  water,  pressnre,  and 
molecular  action,  attributing  to  the  first  only  a  comparatively  limited 
role  in  the  formation  of  eruptive  rocks. 

After  describing  what  he  conceives  to  be  the  action  of  tfaeN 
various  agents,  he  thereon  founds  a  classification  of  aU  emptiTV 
rocks,  according  to  their  mode  of  origin,  into  the  foUowing  divisioDs: 

I.  Igneous  eruptive  rocks. 

n.  Pseudo-igneous  eruptive  rocks. 

m.  Non-igneous  eruptive  rocks. 

I.  Igneous  are  those  which  have  been  reduced  to  a  state  of  fnsiaii, 
or  at  least  rendered  plastic  by  heat.  They  are  almost  alwijs 
completely  anhydrous,  with  a  cellular  structure  and  a  rough  fed  to 
the  touch,  their  constituent  minerals  having  a  strongly-marked  cha- 
racteristic vitreous  aspect;  they  constitute  the  rocks  regarded  as 
eminently  volcanic.  As  extreme  types  of  this  class  he  especially 
refers  to,  trachyte  and  dolerite.* 

n.  Pseudo'igneovs  rocks  are  those  that  may  have  been  reduced  to 
a  state  of  plasticity  partly  by  igneous  and  partly  by  aqueous  acdon. 
Water,  heat,  and  perhaps  pressure  may  have  combined  to  contribute 
to  this.  Bocks  of  this  class  have  sometimes  a  cellular,  or  even 
scoriaceous  structure ;  but  their  constituent  minerals  have  only  a 
slightly  vitreous  aspect.  They  are  hydrated,  often  containing 
zeolites,  and  dividing  into  prisms  or  spheroids,  and  are  generally 
associated  with  igneous  rocks  in  volcanic  regions.  As  types  of  this 
class  he  refers  to  retinite  (pitchstone  or  phonolite),  basalt,  and  trap.t 
These  two  classes  represent  those  rocks  usually  called  volcanic. 


*  Traoh3rte  is  a  rook  oontaining  orthose  and  anorthose  felBpar,  ferro-magDMiia 
mica,  homblendo,  and  also  qnartz.  By  anorthose  felspar  is  designated,  in  a 
general  way,  all  the  felspar  species  belong^g  to  the  sixth  oTstalline  flystein. 
Dolerite  is  an  anorthose  and  aiihydrons  lava,  composed  of  anorthose  felspar  ind 
augite,  with  sometimes  olivine,  mica,  and  lencite. 

t  Betinite  consists  of  vitreous  orthose  felspar,  of  ferro-magnesian  mioa,  and 
also  quartz  rather  rarely,  and  always  a  largo  proportion  of  water,  which  may  rise 
firom  10  to  100  per  cent.  Pechstein  and  phonolite  are  varieties  of  this  rodL 
Basalt  principally  consists  of  anorthose  felspar,  angite,  and  olivine,  with  some- 
times protoxide  of  iron,  carbonates,  zeolites ;  and  accidentally  nepheline,  haflyne, 
zircon,  cornndnm,  &c.,  forming  a  hydrated  felspathio   paste.    Basalt  has  the 
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ILL  The  wm-igneou8  rocks  correspond  to  Lyell's  plntonic  rocks. 
Their  plasticiiy  was  due  to  the  combined  action  of  water  and 
pressure,  heat  having  only  played  a  veiy  secondary  part  in  their  for- 
mation. In  them  the  constitoent  minerals  are  devoid  of  the  vitreous 
aspect  peculiar  to  the  igneous  rocks ;  and  their  structure  is  rarely 
eettolar,  but,  on  the  contrary,  generally  very  compact.  They  are  not 
associated  with  volcanic  rocks,  and  are  consequently  attributable  to 
an  entirely  different  mode  of  origin.  As  types  of  this  class  he  selects 
granite,  dioiite,  and  serpentine.* 

Conclusions  such  as  these,  so  strongly  opposed  to  many  of  our 
preconceived  notions,  are  not  likely  to  be  received  in  this  country 
with  undue  favour.    M.  Delesse  on  some  points  surpasses  Bischoff, 


elemefptary  oompoeition  as  dolerite,  differing  prinoipallj  in  the  presence  of 
quantity  of  wafcer  and  volatile  matters. 

Trap,  prt^rly  so-called,  may  pass  into  basalt,  with  which  it  is  often  associated. 
An  intimate  relation  exists  between  the  two  rocks,  but  heat  only  played  a  very 
Bnnor  part  in  the  formation  of  tn^.  Its  base  is  anorthose  felspar,  which  is 
generaUy  the  only  mineral  possible  to  be  recognized ;  this  is  always  hydrated, 
olten  considerably.  It  is  rich  in  oxide  of  iron,  and  oft»n  contains  spathic  car- 
bonates. Trap  forms  the  limit  of  the  psendo^igneons  rocks;  and  although  it  is 
hitrmaUily  connected  with  basalt,  it  differs  I  thLik  in  having  been  form^  in  a 
lower  temperature. 

*  Granite,  as  a  type  of  a  large  class  of  rocks,  has  almost  the  same  mineral 
composition  as  trachyte,  for  it  contains  quartz,  felspars,  and  micas;  but  the 
oecurreuoe  and  characteristics  of  these  minerals  are  very  different.  Its  quartz  is* 
particularly  worthy  of  remark.  In  rocks  of  igneous  origin  this  mineral  is  often 
entirely  wanting ;  now,  in  granite,  on  the  contrary,  it  is  very  abundant,  amount- 
ing to  even  a  moiety  in  certain  rocks,  yet  the  total  quantity  of  silicic  acid  present 
is  not  greater  than  in  trachyte ;  the  greater  abundance  of  free  quartz  being  due 
to  tlie  fiuaHties  which  the  mode  of  origin  of  g^ranite  afforded  this  mineral  of 
feparating  itself  from  the  magma.  It  must  be  borne  in  mind  also  that  this 
oaartB  is  not  only  always  crystalline,  but  also  always  hyaline.  The  study  of  the 
ftLqpars  of  g^ranite  is  also  very  instructive.  They  are  orthose  and  anorthose, 
opaque,  or  at  most  translucent,  never  vitreous,  and  always  contain  a  certain 
qoantity  of  water,  usually  trifling  in  the  orthose,  but  vaiying  from  2  to  100  per 
cent,  in  the  anorthose.  The  consideration  of  the  micas  and  other  minerals  of 
this  rock  are  equally  instructive  in  showing  its  aqueous  origin. 

Diorite  has  a  very  simple  mineralogical  composition,  being  essentiaUy  formed 
of  anorthose  and  hornblende,  with,  at  times,  protoxide  of  iron,  sphene,  ferro- 
magnesian  mica,  and,  accidentally,  garnet.  Diorite  greatly  approaches  g^ranite 
in  its  mineral  composition.  Its  metamorphism  is  fmalogous,  and  the  one  may 
pass  insensibly  into  the  other.  Diorite  may  be  considered  as  formed  under  con- 
ditions intermediate  between  those  that  have  produced  trap  and  granite. 

Serpentine  has  hitherto,  of  all  the  eruptive  rocks,  been  the  most  enigmaticaL 
Its  mineralogical  characters  are  so  well  known,  that  it  is  unnecessary  to  repeat 
them ;  bat  it  is  particularly  distinguished  by  its  large  per  centage  of  water, 
▼ar3ring  from  18  to  100  per  cent.  In  this  rock  all  effects  of  heat  have  entirely 
disappeared,  and  its  plasticity  can  scarcely  be  attributable  to  any  other  causes 
than  water  and  pressure. 
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and  indeed  most  modem  invesiigatoTB,  in  the  Bweepsig  nature  of 
the  power  he  attaibiites  to  aqneons  action.  He  007,  in  some  degree^ 
exaggerate  iliis ;  but  it  is  naeleBS  to  dose  oor  eyes  to  tiie  eridenoee 
of  the  great  revolntion  in  opinion,  which  has  reoentfy  taiken  pkoe  on 
the  Continent  on  the  sabjeot  of  the  origin  of  rocks.  The  docdine 
of  the  force  of  pure  igneons  caoses,  snch  as  stndentB  win  find  is 
aknost  eveiy  Engliah  text-book,  has  now  onl^  a  minority  of  m^ 
porters  in  (}ermany  and  France.  Wide  differences  of  opinion,  how- 
ever, yet  exist,  which  may  be  expected  to  give  rise  to  prolonged 
investigations  and  discussions. 

The  following  epitome  of  some  of  M.  Delesse's  more  general  views 
will  g^ve  a  notion  as  to  the  mixed  nature  of  the  causes  to  wbaA 
rocks  owe  their  origin  : — 

*'  The  problem  of  the  origin  of  emptive  rocks  is  one  of  the  most 
complex  in  geology,  and  has  given  rise  to  interminable  discnssions, 
in  which  the  most  opposite  systems  have  seemed  in  turns  to  trininpli. 
These  revulsions  in  opinion,  sometimes  very  sndden,  are  to  be  attii- 
bnted  to  the  exdnsive  importance  attributed  to  one  or  the  otiier 
agents  which  have  aided  in  the  formation  of  rocks«  In  popolar 
language  it  is  said  that  no  two  things  can  be  more  opposed  than  fire 
and  water ;  but  in  nature  no  such  antagonism  exists,  these  two  agents 
often  acting  together.  This  should  be  always  borne  in  mind  in  any 
inquiries  into  the  origin  of  rocks.  When  therefore  we  speak  of  an 
igneous  or  an  aqueous  rock,  we  do  not  mean  to  restrict  these  terms 
to  their  exact  sense ;  we  must  necessarily  attribute  to  them  a  mean- 
ing different  from  that  of  common  language.  When  we  say  a  rock 
is  of  igneous  origin,  we  do  not  necessarily  say  that  it  has  been  re- 
duced to  a  state  of  fosion  by  heat  alone  :  similarly,  speaking  of  an 
aqueous  origin,  we  by  no  means  limit  the  causes  to  the  unique  action 
of  water.  In  speaking,  therefore,  of  a  cause,  it  must  always  be  un- 
derstood that  it  is  only  referred  to  as  the  principal  agent  of  forma- 
tion. Of  the  causes  referred  to — heat,  water,  pressure,  and  molecular 
action — one  may  have  played  a  preponderant,  but  rarely  an  exdnsiTe 
part.  Molecular  action,  also,  it  should  be  borne  in  mind,  must  only 
be  considered  as  a  secondary  cause,  for  it  seems  to  have  been  induced 
either  by  heat,  water,  or  pressure.     Electricity  itself,  which  accom- 
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panies  and  csoseB  this  molecnlar  action,  seems  to  result  from  these 
primaiy  causes.  As,  therefore,  on  the  whole,  the  chemical  and 
mineralogical  composition  of  rocks  varies  little,  and  as  it  is  easy  to 
see  iliat  one  and  the  same  mineral  may  have  had,  at  times  an  aqueous 
origin,  at  times  an  igneons  one,  we  have  no  reason  to  be  snrprised  if 
it  is  not  always  possible  to  trace  the  rigid  limit  between  rocks  which, 
at  first  sight,  seem  the  most  opposite,  snch  as  those  engendered  by 
heat  or  by  water." 
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Geological  Socibtt  op  London,  Januarf  4,  1860. — ^Prof.  J.  Phillips, 
Frendent,  in  the  Chair. 

Hie  following  oommunications  were  read : — 

1.  '^  On  the  rlora  of  the  Silarian,  Devonian,  and  Lower  Ckkiboniferons  For- 
aiations/'    By  Prof.  H.  R.  Goeppert,  For.  Mem.  G.S. 

S.  '' On  the  Ereshwater  Deposits  of  Bessarabia,  Moldavia,  Wallachia,  and 
Bulgaria."    By  Capt.  T.  Swatt;  ILN.,  C.B.,  F.ILS.,  F.G.S. 

3.  "  On  the  Khizopodal  Tauna  of  the  Mediterranean  compared  with  that  of 
some  of  the  Italian  and  other  Tertiary  deposits.''  By  T.  Rupert  Jones,  P.Q.S., 
and  W.  K.  Parker,  Mem.  Micr.  Soc. 

The  authors  presented  an  extensive  table  of  the  Species  and  varieties  of  re- 
cent Foraminijera  from  several  localities  in  the  Mediterranean  (worked  out 
from  material  gathered  and  dredged  by  Cant.  Spratt,  Mr.  Hainilton,  Prof. 
Meneffhini  and  other  friends),  and  of  the  fossu  forms  from  the  Tertiary  deposits 
of  Malaga  (Spain),  Turin,  Sienna,  Palermo,  and  Malta  (communicated  by  Prof. 
Ansted,  Prot.  Meneghini,  and  the  Marchese  C.  Strozzi,  or  supplied  from  the 
Society's  Museum) ;  abo  the  fossil  Foraminifera  from  Baljik  supplied  by  Capt. 
Spratt,  and  those  of  the  Vienna  Basin  as  elaoorated  by  D'Orbigny,  Czjeck,  and 
Keoss.  The  recent  Foraminifera,  tabulated  in  eleven  columns,  were  illustrative 
of  the  range  of  the  respective  species  and  varieties  in  difierent  zones  of  sea- 
depth,  from  the  shore  to  one  thousand  seven  hundred  fathoms,  and  of  the  rela- 
tive size  of  the  individuals,  and  of  their  proportional  paucity  or  abundance. 
Among  the  seventeen  columns  of  fossil  Foraminifera,  some  were  very  rich  in 
species  and  varieties,  especiaOy  in  the  case  of  the  Siennese  clays,  the  Malaga 
my,  and  the  Vienna  basin.  Aom  the  evidence  afforded  by  the  comparison  of 
the  fossil  with  the  recent  Foraminifera,  the  Siennese  blue  clays  of  S.  Cerajolo, 
S.  Donnino,  S,  Lazaro,  and  Coroncino  were  regarded  as  having  been  deposited 
in  various  depths  of  from  fortv  to  one  hundred  fathoms ;  so  also  the  clay-beds 
of  Mala^  and  of  the  Vienna  oasin.  A  blue  clay  from  S.  Quirico  was  probably 
fonned  m  about  two  hundred  fathoms ;  a  blue  clay  from  Pescajo,  on  the  con- 
trary, was  the  deposit  of  a  shallow  estuary.  A  sand  from  Pienza,  and  others 
from  Montipoli,  CasterArouato,  and  San  Frediano,  contain  Amphistegina, 
and  were  probably  depositea  in  from  ten  to  twenty  fathoms  water.  As  the 
jimpkittegina  appears  now  to  be  extinct  as  regards  the  Mediterranean,  these 
Amphbtegina-beds,  and  others  at  Palermo  and  in  the  Vienna  Basin,  may  be  of 
miocene  age.    Another  Siennese  clay  from  Monti  Arioso  is  of  shallow  water 
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fbnnatioiL  From  Turin  some  sbellj  sands,  of  pliooene  age,  were  defined  m 
containing  a  group  of  Foramini/era  similar  to  tbose  now  living  on  the  westot 
shores  of  Ita^ ;  and  the  Palermo  deposits  are,  for  the  most  ^urt,  not  very  dis- 
similar. The  Heterostegina-bed  at  Malta,  formed  probably  m  rather  shallow 
water,  is  characterized  by  a  species  now  absent  from  the  Mediterranean.  l%e 
tertiary  deposit  from  Baljik  appears  to  hare  been  a  shallow  water  deposit 
characterized  bj  some  forms  peculiar  at  the  present  day  to  the  Bed  Set;  a 
condition  that  is  also  indicated  by  some  of  the  Viennese  depoaita. 


Ltvebpool  Geolooical  Societt. — ^The  first  meeting  of  this  society 
held  on  Tuesday,  the  10th  of  January  last. 

Prof.  Phillips,  President  of  the  deological  Society  of  London;  Prctf.  Bsmr 
say,  Director  of  the  Geological  Survey  of  Great  Britain;  Prof.  Jnkei^ 
Director  of  the  Geological  Survey  of  Ireland ;  Prof.  Morris,  I^.G.S. ;  and 
S.  J.  Mackie,  Esq.,  P.G.S.,  E.H.A.,  were  elected  honorary  members. 

The  President,  Henry  Duckworth,  Esq.,  F.R.G.S.,  F.G.8.,  then  read  tiie 
inauguration  address.  After  congratulating  the  members  on  their  assembling 
toother  for  the  first  time  as  a  constituted  body,  he  proceeded  to  point  out  tbe 
objects  of  the  society. 

The  geology  of  Liverpool  and  its  immediate  neighbonihood  was  next 
touchea  upon,  and  afterwards  that  of  the  surrounding  country,  especially  of 
North  Wales,  the  President  calling  {particular  attention  to  the  companlive 
ease  with  which  such  deeply  interesting  localities  as  Church  Stretton,  Goal- 
brookdaJe,  and  Ludlow — the  portals  of  the  Silurian  system — might  be  readied. 

The  President  then  gave  a  resume  of  the  progress  of  geological  science  dnriog 
the  past  year. 

A  paper  was  then  read  by  the  Secretary,  G.  H.  Morton,  Esq.,  F.G.8.,  *'0b 
the  Basement-bcd  of  the  Keuper  Eormation  in  Wirral,*  and  the  South-west  of 
Lancashire." 

Interesting  specimens  of  fossils  and  minerals  were  exhibited  at  the  meeliqg 
by  various  members. 

[The  abstracts  of  Prof.  H.  R.  Goeppert,  Capt.  T.  Spratt,  and  Mr.  Morto&'s 
paper  will  be  printed  in  the  next  nuinocr.] 
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On  the  Lower  Silurian  Bx)cks  in  the  South-East  op  Irelaxd,  a5D 
ON  A  Human  Skeleton  in  an  elevated  Sea-Margin. — ^Dear  Sib»— 
lu  the  year  1840,  when  persevering  in  what  was  considered  at  the  time  a  hope- 
less task — that  of  searching  for  fossils  in  the  contorted  old  schistose  and  slatr 
rocks  so  extensively  developed  in  the  counties  of  Waterford,  Wexford,  ana 
Kilkenny — I  at  length  discovered  at  Duncannon,  in  the  county  of  Wetford,  a 
patch  of  rocks  which  I  considered  mi^ht  be  referred  to  the  Llandeilo  forma- 
tion. Although  the  correctness  of  this  view  has  been  questioned,  and  it  has 
been  broadly  asserted  that  all  the  Silurian  Bocks  in  the  south-east  of  Ireland 

*  Wiml  U  the  western  eztremitiy  of  Cheahire. 
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ed  to  the  Caradoo  group,  yet  I  believe  that  it  will  be  eventnally 
l^ed  that  the  fossils  from  Dancannon  are  Llandeilo  types,  such  as 
auplicata,  Bevriehia  complicakt,  lAngula  attenuata, 
Suariau  mollusca  from  Duncannon,  except  the  black  hom^  Lingula^ 
ite  silky  appearance,  in  striking  contrast  to  the  dark  matrix  in  wmch 
mbedded.  lliis,  I  imagine,  is  owing  to  the  shells  having  been  at  a 
riod  slowly  and  partial^  oalcined  by  the  action  of  the  heat  from  the 
)ck  in  the  viciniW. 

Qeral  character  ot  the  rock  also  ane^  with  the  Llandeilo  flags  and 
ured  schists  so  well  developed  in  Wales.  I  therefore  wish  to  record 
)f  the  age  of  similar  dark-coloured  rocks  at  Duncannon,  more  espe- 
'.  cannot  without  great  difficulty  refer  them  to  the  Caradoc  series,  a 
rhich  I  discovered  on  the  opposite  shore  of  Waterford  Haven.  The 
which  I  obtained  there  were  lent  to  be  described  in  a  work  on  a 
[rish  county  then  publishing. 

be  rwetted  that,  in  Portlock's  Keport  of  Londonderry  and  Tyrone, 
ites  which  I  obtained  at  Newtown  Head  are  stated  to  have  been  dis- 
j  me  at  Tramore.  The  mistake  no  doubt  arose  from  there  being  two 
named  Newtown  Head,  one  near  Tramore,  and  the  other  situated 
Passage  and  Woodstown,  on  the  western  shore  of  Waterford 
hich  I  fully  explained  at  the  time,  but  which  was  unfortunately  lost 

^h  a  paper  of  mine,  giving  a  brief  account  of  these  fossiliferous  strata 
read  at  a  meeting  of  the  Geological  Society  in  1841,  the  discovery  of 
rian  rocks  has  been  erroneously  ascribed  to  the  Ordnance  Geological 

Ireland  (Mem.  Geol.  Surv.,  Decade  2,  pL  x.,  p.  4) ;  and  one  of  the 
)ites  which  I  had  lent,  has  been  dedicated  by  Mr.  Salter  (at  page  3, 
kde  No.  2),  to  the  author  of  the  work  above  alluded  to,  as  its  dis- 

So  far  from  the  Government  Survevors  having  discovered  the 
as  rocks  in  question,  they  were  wholly  unknown  to  the  Survey 
)ointed  them  out  to  Colonel  James,  R.E.,  in  the  spring  of  1841. 
ht  the  Surveyors  pass  them  by,  for  they  can  only  oe  approached 
3b  tide ;  and  as  they  are  ^uite  level  witn  the  shore,  the  adjacent 

destitute  of  fossils,  they  did  not  attract  notice  till  the  publication  of 

ally  these  rocks  will  be  covered  bv  the  accumulation  of  the  silt  and 
h  are  deposited  at  every  tide,  so  that  all  trace  of  them  will  be  lost, 
ling  my  search  for  organic  remains  on  the  Waterford  side  of  the 
[  was  rewarded,  as  above  indicated,  with  the  discovery  of  lower 
ocks  of  limited  extent,  which,  as  I  have  related,  are  situated  on  the 
omc  little  distance  from  the  cliff  at  Newtown  Head,  near  Woods- 
rom  collecting  fossils,  I  proceeded,  in  companv  with  my  son,  Mr.  T. 
0  examine  the  clay  which  caps  the  mass  of  trap  ana  otiier  rocks 
he  headland.  The  clay  which  covers  the  rocks  along  the  line  of 
ith  the  exception  of  the  quanv,  where  it  has  been  removed  for  the 
f  procuring  stone  for  road-mending,  is  continuous  from  Woodstown 
Raheen  Bridge,  which  latter  is  a  small  structure  over  the  shallow 
t  runs  down  from  the  high  ground  to  the  south  of  Crook  Church  and 
oth  edifices  in  ruins.  The  rivulet,  more  to  the  south,  is  a  mere  rill, 
!ut  its  way  rather  deeply  down  through  the  clay.  This  clay  is  similar 
ition  to  the  drift  which  covers  a  great  part  of  the  south-eastern  district 
When  enga^d  in  examining  the  clay  and  tracing  the  line  of  a 
;kles,  which,  with  occasional  breaks  in  its  continuity,  extends  along 
,  and  for  a  considerable  distance  inland,  from  Raheen  Bridge  to 
m  Strand,  a  distance  of  upwards  of  eight  hundred  yards,  a  bone  was 
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nnexpwtedly  diteorend  in  the  cliff. 
On  remoriiig  some  of  the  Bmrouiiding  — 
clay,  the  bone  was  fonud  to  form  port  oi 
a  perfect  human  skeleton,  which  vu 
Ijing  in  a  position  parallel  to  the  cockle-  v 
bed,  which  bed  waa  continuous  and 
onbroken  on  both  sides  of  the  boman 
remains.  A  portion  of  the  skeleton  was 
rather  below  the  line  of  shells,  while 
the  claT  and  cockles  had  entered  the  skull, 
and  followed  the  suae  line  as  the  shelly 
bed  on  either  side  of  it.  It  was  also  ,. 
quite  evident  that  the  incnmhent  e&rth 
had  DBTer  been  disturbed  from  above 
since  its  upheaval ;  and  tlie  clay  is  bo 
perfectly  ^,  that  bones  mi^ht  remain 
uudecajed  in  it  for  an  indefinite  period; 
and  the  shells  aie  apparently  ail  but 
as  fresh  as  those  of  the  same  species  that 
are  dailr  cast  on  shore  by  the  waves. 
A  brief  notice  of  this  tfiscoTery  was 
read  at  a  meeting  of  the  Geological 
SocietT  in  1811,  when  the  skull,  with 
the  shells  in  it,  was  eihibited.  The 
cliff  is  elevated  about  forty  Feet, 
Hke  circumatance  attracted  at  the  time 
less  attention  than  a  fact  of  the  kind 
deserved,  bat  subsequent  disooveries  of 
flint  implements  in  the  drift  has  convert- 
ed what  was  at  first  considered  of  little 
account  into  an  important  fact;  and 
I  have  been  urged  by  my  geolomcal 
friends  to  call  attention  to  the  suhject 
in  your  widely  circulated  [periodical 
Erplanalion  ofiht  Seclion. 

a,  Clay ;  the  line  near  the  top  represent- 
ing the  bed  of  coctlcs. 

*,  Trap-rock. 

c,  Quajlzite,  probably  canidoc  sandstone 
altered  bv  contiict  with  the  igneous  rode 
agamst  wnich  it  abuts, 

y,  Caradoc-rocka,  rich  in  fossils. 

At  a  X  is  noted  the  spot  where  the 
human  skeleton  was  imbedded. 

Height  of  section  forty  feet ;  horizontal 
extent  about  eight  hundred  yards.  In 
the  rough  draft  the  vertical  height  has 
been  exa^erated,  in  order  to  exhibit  the 
stratified  rocks  more  distmctly. 

At  the  time  the  human  skeleton  was 
disovcred,  it  was  asked  if  any  tradi- 
tion existed  in  the  country  of  a  change 
of  level  on  the  coast,  but  I  have  no 
doubt  that  the  entombment  of  the  hu- 
man remains  and  the   cockles    occurred 
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bug  anterior  to  even  traditionary  lore ;  and  that  too  many  generations  of  men 
have  passed  away  to  preserve  and  hand  down  to  the  present  day  an  account  of 
remote  physical  changes,  which  being  local  in  their  nature,  and  in  no  waj  in- 
terfering with  the  requirements  of  man  in  a  rude  and  barbarous  state,  living 
srobably  by  the  produce  of  the  chase  alone,  would  make  no  lasting  impression 
m  his  uncultivated  mind;  or  it  is  quite  possible  that  the  adjacent  district  was 
minluibited,  and  that  the  body  may  have  been  transported  mm  the  interior  to 
he  spot  in  which  it  was  found,  as  three  noble  rivers — the  Suir,  the  Nore,  and 
he  Barrow — umite  their  streams,  and  flow  into  the  estuary  above  the  village  of 
^assage,  to  the  north  of  Newtown  Head,  where  a  wide  expanse  of  salt-water 
imsles  with  the  eonfluent  streams  as  they  pass  onward  to  the  sea. 

"Ae  chajiges  indicated  by  the  rather  wioe-spread  bed  of  cockles  point  to  a 
eriod  oi  time  when  the  waters  of  the  estuary  occupied  a  much  wider  space 
ban  at  present;  when  the  sediment  was  accumulating  to  a  greater  depth 
efore  the  cockles  existed  and  were  destroyed,  and  the  entombment  of  the 
iiman  body,  than  it  did  subsequently. 

In  connection  with  the  remaus  of  man  occurring  in  an  ancient  raised  sear 
ed,  is  the  fact  that  so  many  flint  implements  have  been  found  in  the  drift, 
rbrch  seeminelv  carries  us  bock  to  a  period  when  Europe  and  the  British  isles 
rere  inhabitea  by  a  race  of  savages,  among  whom  the  use  of  iron  or  other 
letals  was  unknown ;  and  who,  stnmgers  to  the  arts  of  civilized  man,  had 
outlived  to  make  those  rude  flint  imj^ements,  which  are  now  found  in  the 
tiifty  to  supply  the  wants  of  men  in  a  state  of  nature,  testifying  to  their 
emote  antiquity. 

With  respect  to  the  great  antiquity  of  the  human  race,  and  considering  our 
neihod  of  computing  time,  the  questions  naturally  arise — ^Are  we  wnolly 
rrong  ia  our  dironology  ?  and.  Are  the  Chinese  and  Egyptians  in  their  reckon- 
Dg  nearer  the  truth  than  the  western  nations  f  Every  opposition  will  be 
oade  to  the  proper  solution  of  these  questions  by  those  who  are  averse  to  the 
fTOgress  of  science,  and  every  effort  to  explain  away  the  facts  bearing  on  this 
noot  important  and  interesting  inquiry  will  be  essayed  by  its  opponents. 

Some  persons  wholly  deny  that  the  chipped  flints,  or  "  celts,"  which  are 
oond  in  the  drift  are  the  work  of  human  hands,  and  attribute  their 
»ecaliar  forms  to  the  acticHi  of  running  water;  others  consider  that  they 
ire  the  production  of  some  subterranean  manufactory,  which  volcanic  explo- 
ions  have  sent  forth  rough  cast,  so  that  on  cooling  they  became  fractured, 
ud  assumed  their  present  forms.  Others,  again,  beueve  that  frost  had  mu(£ 
o  do  with  shaping  the  ^'langues  des  cha&."  Thus,  heat,  cold,  fire,  and 
rater  are  made  to  produce  one  simple  effect — in  short,  anything,  except  the 
nore  rational  supposition  that  they  are  the  vestiges  of  man's  works  j  a  fact 
hat  is  admitted  oy  those  whose  opinions  are  entitled  to  much  weight  m  such 
natters.  Whatever  age  may  be  finally  assi^ed  to  the  drift  and  the  ancient 
«a-margins,  one  thing  appears  clearly  established,  namely,  that  an  aboriginal 
ace  of  men  inhabited  the  earth  prior  to  the  superficial  accumulations  on  parts 
>f  its  surface,  and  long  ere  the  noble  savage  had  discovered  the  use  of  iron  or 
»ther  metds,  or  the  secret  of  their  manufacture. 

I  found  no  novel  theorv  on  the  discovery  of  the  human  skeleton  in  the 
incient  estuarv  clai[^,  or  tne  flint  implements  in  the  drift ;  but  I  offer  these 
observations,  oelievmg  that  the  two  facts  taken  in  connection  with  each  other 
rill  stimulate  inquiry,  and  probablv  lead  to  a  satisfactory  solution  of  a  ques- 
ion  highly  interesting  to  man,  ana  which  inquiry  may  tend  to  establish  the 
ruth — which  is  the  chief  end  and  aim  of  science. — T.  Austin,  Kingsdown, 
Bristol. 

Query  respecting  the  Geolooical  Characters  of  the  Gravels  or 
>T.  AcHEUL,  &e. — Sir, — I  do  not  consider  myself  to  be  a  geologist,  though  for 
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many  jean  I  have  read  much  on  the  subject,  and  listened  to  all  I  could  hev 
upon  it ;  yet  for  want  of  practical  out-of-aoors  obsenrflrfaon,  I  can  but  look  oa 
myself  as  an  amateur  or  admirer  of  the  sdenoe,  and  not  a  profeaaed  gedogist 
I  dare  say,  therefore,  in  what  I  am  about  to  write,  I  may  commit  acme  geola* 

g'cal  heresies ;  nevertheless,  I  venture  a  few  remarks  unon  a  sabiect  thi^  kai 
tcly  been  much  agitated  in  the  geological  world — I  allude  to  tbe  disooTCiy 
of  works  of  human  art,  viz.,  flint-axes,  &c.,  in  the  drift  near  Amiens,  ftc: 

Thb  discovery  seems  to  be  thought  by  some  to  upset  the  doctrine  hithoto 
held  of  the  recent  origin  of  the  human  race  on  our  globe,  and  I  have  eita 
heard  it  said  that  it  upsets  the  Bible  history  of  that  event. 
To  me  it  appears  that  no  such  result  can  follow  the  proof  (if  the  fiust  he 

? roved)  of  man's  existence  cotemporaneously  with  the  dqxnition  of  tbe  dnfL 
'hat  m^ht,  indeed,  carrv  the  geological  date  of  man's  existence  fnrtkr  lack 
than  hitherto  supposed,  out  not  the  chronological  date  of  his  creation—ikat  ii 
if  it  be  a  fact  established  beyond  doubt  that  drift  is  clearly  a  formation  wtiA 
has  been  deposited  prior  to  the  modem  deposits,  as  thev  are  called,  in  wfakk 
last  alone  remains  of  man  and  his  works  have  heretofore  been  auppoaed  tohaie 
been  found. 

The  supposed  discovery  of  flint  hatchets  in  the  original  drift  -would  not  my 
the  chronological  date  of  man's  creation,  but  only  prove  that  the  drift,  hiUiBio 
supposed  (from  the  absence  of  man's  bones  and  works  of  art)  to  be  a  pe- 
ad;imite  formation,  is,  iu  fact,  post-adamite,  and  one  of  the  modem  fonnatkm 
At  least  that  is  the  conclusion  I  should  come  to,  and  not  that  the  period  of 
mim's  existence  on  earth  is  shown  therebv  to  be  at  all  more  ancient  thai 
hitherto  su])posed,  but  only  that  the  time  ot  the  deposition  of  tbe  drift  is  not 
so  far  back  in  point  of  time  as  it  had  been  calculated  to  be. 

I  sec  no  reason,  therefore,  for  that  fear  which  some  have  expressed  lest  tiie 
investigation  of  the  alleged  discovery  should  unsettle  men's  minds  as  to  the 
truth  of  the  Bible  history  of  man's  creation. 

•  Now,  sir,  I  have  carefully  read  what  Sir  Charles  Lyell  said  on  this  snlneet 
in  his  address  at  the  meetmg  of  the  British  Association  at  Aberdeen,  ana  all 
that  was  said  there,  and  since  upon  it  by  others,  and  I  had  almost  come  to  the 
conclusion  that  man  was  cotemporaneous  with  the  mammoth  and  other  extinct 
animals  whose  remains  are  found  in  the  drift,  when  I  happened  to  read  in  the 
"Times"  of  the  18th  November,  1859,  a  letter  from  Mr.  J.  W.  Flower,  wk^ 
on  the  whole,  seems  to  me,  from  an  examination  of  the  circumstanoea  of  tke 
case  on  the  spot,  near  Amiens,  to  have  arrived  at  the  conclusion  that  man  was 
in  existence  when  the  drift  was  deposited  there  as  a  geolo^cal  farmatitn, 
although  he  is  still  somewhat  perplexed  with  certain  dimculties  that  present 
themselves  to  liis  mind. 

The  perusal  of  Mr.  Flower's  letter  has,  however,  led  my  mind  to  a  toiallj 
different  conclusion,  and  from  the  description  contained  in  it  of  what  he  saw 
and  did,  and  of  the  circumstances  of  the  case,  1  arrive  at  the  result  that  the 
particular  place  in  the  drift,  where  alone  it  seems  these  flint  hatchets  have  beea 
disinterred,  is  an  ancient  Celtic  tumulus. 

It  seems,  from  what  I  gather,  that  this  drift  near  Amiens  is  not  one  ocm- 
tinuous  bed  of  gravel,  but  occurs  in  localities  distant  from  each  other ;  that  the 
part  of  the  spot  in  the  drift  where  the  flint  hatchets  alone  are  found  is  at 
Saint  Acheul,  and  does  not  cover  a  space  larger  than  a  modem  dwelling-hoase; 
the  nearest  point  where  the  drift  occurs  again  being  at  Saint  Bxxh,  I  think 
two  miles  distant ;  moreover,  it  is  near  Amiens,  which  in  Julius  Ciesar's  time 
was  a  well-known  Celtic  town  called  Samara  Briva.  And  Julius  Cssar  himself 
tells  us  the  Celts  were  accustomed,  in  burying  their  dead,  to  bury  their  valu- 
ables with  them.  It  seems  that  the  locus  in  quo  is  of  an  average  height  of 
twenty  feet,  and  forms  the  capping  or  summit  of  a  slight  elevation  restmg  oi 
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chalk-y-exactly  such  a  situation  as  both  Celts  and  Scandinavians  chose  for 
tumuli  of  their  great  warriors.  Many  of  their  tumuli  are  entirely  formed 
stones  heaped  together,  though  most  of  them  have  earth  mixed  with  the 
les.  In  Yorkshire  we  have  tumuli  hu[ger  than  this  at  Saint  Acheul  would 
n  to  be — ^for  instance,  one  near  Brafl^rds  and  Wauldby  Wood,  which  is 
liably  that  in  which  Ivar  Beenlose,  the  son  of  B.egner  Lodbrog,  caused 
self  to  be  buried  on  the  coast  near  the  Humber,  ana  which  Worsoe,  in  his 
anes  and  Norwegians  in  England,"  mentions  (at  page  38)  that  William  the 
iqueror  caused  to  be  opened.  Another  tumulus  of  greater  size  occurs 
ween.  Newbald  and  Beverley,  and  others  near  Porkthorpe,  between  Driffield 
Hunmanby.  The  size,  therefore,  is  no  objection  to  the  patch  at  Saint 
teul  being  a  tumulus  in  which  these  flint  hatchets  are  found ;  and,  observe, 
r  are  not  found  in  the  drift  at  Saint  Boch,  nor  in  any  of  the  other  patches, 
the^  ought  to  be  found  throughout  the  whole  of  the  drift  in  that  locality, 
^posited  along  with  the  drift  itself.  Moreover,  if  the  hatchets  had  bc^n 
iffht  to  Saint  Acheul  along  with  the  original  drift  at  the  time  of  its  deposi- 
oy  nature,  they  would  luive  been  water- worn  like  the  drift  gravel  itself; 
reaa  they  appear  to  be  formed  from  rolled  flints,  but  the  worked  part  not  in 
least  water-worn,  showing  they  were  construct^  since  the  water-wearing  of 
companion  drift  in  which  they  exist.* 

rom  a  description  by  Mr.  Elower,  I  entertain  mat  doubts  whether  this 
h  of  drift;  gravel  on  the  summit  of  an  elevation  about  one  hundred  feet  high 
deposited  there  at  all  by  the  drift  forces ;  but  if  it  were  so,  the  ancient 
s  may  still  have  availed  themselves  of  it  as  the  covering,  or  tumulus  of  the 
e  of  one  of  their  great  chiefs.  I  much  incline,  however,  to  the  opinion  that 
natural  rise  of  one  hundred  feet  fthe  only  one  it  seems  thereaoouts)  has 
i  selected  as  the  site  of  the  tumulus,  and  the  gravel  brought  at,  or  after 
funeral,  from  Saint  Boch,  and  heaped  over  the  body,  for  it  is  clear  that  the 
id  materials  of  many  tumuli  in  Eneland  have  been  brought  from  some  dis- 
e,  and  the  labour  of  a  whole  tribe  bestowed  for  a  few  weeks  would  suffice 

0  that  honour  to  the  memory  of  their  deceased  chief  at  Saint  Acheul.  The 
er  a  chief  was  in  the  esteem  of  his  people  the  larger  his  tumulus,  and  the 
ter  the  pains  bestowed  on  it.  Some  of  these  tumuli  called  by  the  Celts 
ilechs,  had  a  stone  chamber  within  them  for  the  corpse,  and  in  them,  too, 
mound  was  not  unfrequently  composed  of  stones  instead  of  earth — see  Sir 
lard  Colt  Hoare's  work  on  the  subject,  and  Wright's  "  Celt,  Romwi,  and 
m,"  at  page  63  of  which  you  will  find  it  was  always  the  desire  of  chiefs  to 
uned  in  lofty  situations.  Sometimes  the  body  was  deposited  on  the  ground 
the  tumulus  heaned  over  it ;  but  in  the  Wolos  of  Yorkshire,  the  earth  has 

1  been  removed  aown  to  the  chalk,  and  there  the  body  deposited ;  and  I  ap- 
end  if  there  was  an  original  deposit  of  drift  gravel  on  the  summit  of  the 
it  Saint  Acheul,  it  womd  be  removed  down  to  the  deposit  preceeding  it,  and 
K)dy  there  laid,  and  then  the  gravel  again  heaped  on  it.  But  as  I  said  be- 
lt is  not  improbable  (as  the  patch  of  drift  is  only  of  the  extent  of  a  modem 

iiug-house)  that  it  has  all  been  brought  from  Saint  Koch, 
one  hatchets  have  been  found  in  British  tumuli.    Why  not  then  in  French 
P 

do  not  find  any  account  of  the  precise  sort  of  locality  in  which  the  Abbe- 
hatchets  are  found ;  but  if  they  also  are  confined  to  particular  spots  in  the 
be4  and  not  found  in  all  parts  indiscriminately,  it  would  go  far  in  my  mind 
itablish  the  idea  of  those  being  graves  where  the  hatchets  are  found. 

oxne  specimens  collected  by  M.  Bonoher  de  Perthes,  now  by  loan  of  Mr.  Flower  in  my 
Mion,  I  think  are  slighUy  water- worn.  Some  of  these  **  celts"  may  have  been,  mana- 
■ed  from  flints  taken  directly  out  of  the  chalk ;  others,  I  am  inclined  to  believe,  have 
manofactored  from  large  gravel  flints. — Bd.  GioLoazsT. 
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At  all  events,  might  it  not  be  worth  the  while  of  geologists,  as  well  as  aiiti- 

auarians  to  have  the  Saint  Acheul  natch  of  drift  cut  through  the  middle  to  see 
'  any  more  condusive  evidence  of  its  being  a  place  of  burial  cannot  be  d^ 
covered. 

It  is  by  no  means  nnoommon  to  find  tnmnU  constmcted  of  one  materialr- laj 
earth — at  the  bottom,  then  stone  over  that,  and  again  a  third  material— « 
gravel  or  sand — over  all,  thus  artificiall^r  producing  an  appearance  of  stratifies- 
tion,  such  as  I  learn  the  elevation  at  Siunt  AcheuTpresents.  The  idea  which  I 
have  seen  maintained  that  the  hatchets  are  a  neural  production  I  cauoi 
imagine  will  find  many  adherents.  No  doubt  they  have  been  chipped  into  fona 
by  art,  let  the  means  of  their  present  position  be  what  it  may. 

In  1835  I  read  apoper  here  in  which  I  showed  how  exacuy  Job's  descrqitiQB 
of  the  Leviathan  tallies  with  that  of  the  Megalosaurus,  and  nis  desc^btioa  of 
the  Behemoth  with  that  of  the  leuanodon,  and  I  then  broadlied  an  idea  tfaii 
although  the  Wealden  era  was  tne  flourishing  ]>eriod  of  M^aloflanrian  sad 
Ipian^onic  existence,  I  saw  no  reason  why  individual  animals  of  those  mda 
should  not  have  been  found  existing  still  on  the  earth  in  Job's  time,  tnoi^ 
rapidly  becoming  extinct  (my  paper  was  inserted  in  the  **  London  MagasJar," 
for  April  1835).  Now,  having  committed  myself  to  such  an  opinion  as  tk^ 
you  will  see  I  cannot  be  prejuoiced  against  any  theory  which  wonld  make  ma 
and  mammoths  contemporaries  to  some  extent,  and  therefore  have  not  adopted 
the  tumulus  idea  from  prejudice. — I  am,  sir,  yours  truly,  Tho.  Thomtsov, 
Wilton,  near  Hull,  December,  1859. 

Silurian  Rocks  at  Abergele,  &c. — Dear  Sir, — I  shall  be  much  obliged 
if  you  or  any  of  your  readers  will  kindly  furnish  me,  through  the  pages  of  the 
"  Geologist,"  with  an  abstract  of  the  late  Mr.  Bowman's  paper  on  a  small 
patch  of  Silurian  rocks  west  of  Abergele,  published  in  the  second  volume  of 
tlie  "  Proceedinffs  of  the  Geolo^cal  Society.'* 

And  perhaps  Mr.  Price,  of  Birkenhead,  who  appears  to  be  acquainted  with 
the  locality,  wiU  inform  me  if  he  knows  whether  the  dark  fossiluerous  shale, 
usually  rich  in  Tcrcbratulse,  Chonetes,  and  the  smaller  Producti,  developed  at 
various  points  along  tho  North  Wales  belt  of  Carboniferous  limestone  towards 
the  top  of  the  scries,  is  exhibited  in  any  of  the  sections  in  the  neigbbouihood 
of  Ll^sfaen,  Llanddulas,  and  Abergele. 

With  many  thanks  for  kind  answers  to  former  queries,  dear  sir,  jouxa  truly, 
David  C.  Davies,  Oswestry. 

Mr.  Bowman's  remarks  are  given  in  an  abstract  occupying  a  page  and  a-half 
in  the  Proceedings  of  the  Geological  Society  (vol.  ii.,  peaces  666,  667),  a  copy 
of  which  we  have  despatched  to  our  correspondent.  We  insert  his  commu- 
nication for  the  purpose  of  facilitating  his  inquiries  by  replies  from  Mr.  Price 
and  other  readers. 

Slickensides  in  the  Chalk. — Professor  Ansted,  in  his  answers  to  Mr. 
Price's  query.  No.  24,  states  that  slickensides  do  not  occur  in  the  dialL  I 
must  differ  from  that  assertion,  inasmuch  as  I  know  that  slickensides  are,  at 
least  of  very  common  occurrence  in  the  chalk  of  the  Kentish  coast  between 
Deal  and  Folkestone,  especially  between  Deal  and  Dover  vriU  the  investigator 
find  numerous  slight  faults  or  partings  dislocating  the  strata  to  the  extent  of  a 
foot  or  two,  the  surfaces  of  the  opposing  planes  presenting  all  the  usual  <ia- 
racters  of  ordinary  slickensides.  1  am  also  well  acquainted  with  one  of  consi- 
derable extent,  wliich  might,  during  the  construction  of  the  South-£astem 
liailway  tunnel  through  the  noted  Shakespeare's  cliff,  have  been  turned  to 
practical  and  profitable  account.  An  extensive  slickensidc-plane  extended  dia- 
gonally across  the  mouth  of  the  tunnel  for  the  whole  vertical  height  of  the 
cliff,  there  varying  from  one  hundred  and  fifty  to  three  hundred  feet  m  height 
Had  this  been  taken  advantage  of,  and  the  surplus  chalk  cleared  away  carefully 
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to  this  xiatnral  facing,  the  whole  expense  of  disging  out  the  comer  of  tbc  diff, 
aiid  the  building  of  two  rectangular  walls  of  orick  to  support  and  protect  tho 
artificial  face  of  the  cliff  thus  excayated  might  hare  been  avoided;  for  so 
smooth  a  surface  resting  so  nearly  at  the  true  angle  of  repose  as  the  plane  of 
the  stickenside  there  presented,  would  have  been  perfectly  safe  without  any 
extnmeoos  support  wliteTer  ' 

Any  one  travelling  along  the  Brighton,  Croydon,  or  North-Kent  railways, 
or,  indeed,  any  one  visiting  any  large  chalk-pit  or  diff^section  can,  we  think, 
hardly  fail  to  notice  slickensides  of  greater  or  less  extent. 

In  the  lower  beds  of  the  white  cnalk,  and  in  the  lower  beds  of  the  §[rey 
dialk,  there  are  cones  of  chalk  having  glossy  slickensided  surfaces,  the  origin 
id  which  I  have  never  been  able  to  account  for,  unless  we  regard  them  as  con- 
cretionary masses  shifted,  squeezed,  and  polished  by  the  "  creep"  of  the  beds. 
Specimens  of  these  may  be  got  by  hundreds  in  the  nodular  white  chalk  between 
the  Archdiff  and  Shakespeare  tunnels  at  Dover,  and  from  the  srey  chalk  of 
Abbot's  Cliff  and  the  Pelter.  In  the  upper  white  chalk  in  the  cliffs  near  the 
cwUe  at  Dover,  small  planes  of  slickensmes  of  a  few  inches  in  extent  are  of 
cnnmon  occurrence,  completely  passing  through  shells  such  as  terebratuhe, 
spatangi,  and  other  fossils. 

The  marly  veins  in  the  white  chalk  containing  fish-remains  are  offcen  pene- 
trated by  numerous  small  slickensides. 

It  ia  curious  how  so  acute  and  talented  an  observer  as  Mr.  Ansted  should 
have  fiillen  into  such  an  error. — Editor  op  "  Geologist." 

"MTAirnATJAy  REMAINS  NEAR  Salisbukt,  &c. — SiB, — Having  noticed  from 
time  to  time  communications  from  various  correspondents  respecting  the  locali- 
ties in  which  mammalian  remains  have  been  discovered,  ana  deeming  that  it 
is  from  the  comparison  and  arrangement  of  the  accumulated  evidence  of  separate 
individuals  that  any  important  results  will  be  derived,  I  have  presumed  to 
trouble  you  with  one  or  two  instances  that  have  come  under  my  observation. 

The  pleistocene  deposits  lying  to  the  west  of  Salisbury,  and  exposed  in 
several  orick-yards  adjacent  to  the  road  leading  to  Wilton,  seem  peculiarly  rich 
in  mammalian  remains.  During  the  past  summer  there  have  Deen  obtained 
teeth  of  the  leptorhine,  and  tichorhine  rhinoceroses,  the  mammoth,  red-deer,  ox, 
a  portion  of  the  jaw  of  a  ticer,  with  a  tooth  in  situ,  the  bones  of  a  diminutive 
species  of  rat,  sm  the  coproute  of  a  hyaena. 

Fossils  of  a  similar  character  to  some  of  these  have  recently  been  discovered 
in  the  neighbourhood  of  Northampton.  When  excavating  for  the  extension  of 
the  gas-works,  a  peaty  gravel  bed  was  exposed  about  sixteen  feet  below  the 
surface,  which  contained  abundant  remains  of  deer,  mammoth,  and  rhinoceros ; 
associated  with  these  were  great  quantities  of  dark  discoloured  wood, 
amongst  which  were  recognised  the  oak,  elm,  and  hazel — ^the  nuts  abo  of  the 
last  mentioned  were  very  numerous. 

The  pleistocene  deposits  around  Luton  have  recently  been  frequently  dis- 
turbed, but  as  yet  have  yielded  no  remains  of  mammals,  the  characteristic 
fossils  being  water-worn  fragments  of  belemnites,  serpulse,  encrinites,  and  gry- 
phieie,  apparently  derived  from  the  lias.  If  you  would  kindly  assist  me  by  any 
information  respecting  the  geology  of  Soutn  Bedfordshire,  you  would  greatly 
oblige  yours  truly,  Silex,  Luton. 

Tertiary  Strata  at  Pecrham  Rye. — Dear  Sir, — Some  notes  having 
appeared  in  former  numbers  of  the  *'  Geologist,"  on  the  deposits  on  the  south- 
east side  of  London,  I  may  call  your  attention  to  a  bed  which  has  been  met 
with  in  excavating  the  high-level  sewer  at  Peckham  Rye.  The  deposit  is 
about  eight  inches  m  thickness,  and  consists  in  part  of  a  hard  argillaceous  lime- 
stone, in  which  are  embedded  layers  of  paludinse,  with  occasionally  traces  of  a 
large  bividve,  which  I  believe  to  be  a  umo. 
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The  other  portion  of  this  deposit,  which  is  not  so  hard,  eontains  melanis  and 
cyrens  resembling  those  from  Charlton,  together  with  oysters  and  fresh-water 
mussels  with  the  nacre  prtserved.  I  have  other  shells  from  this  deposit  which 
I  cannot  name— one  in  shape  resembles  the  marine  mussel. 

I  have  not  been  able  to  make  a  section,  but  I  believe  that  this  bed  is 
situated  beneath  forty  or  fifty  feet  of  clay.  The  sewer  at  this  spot  was  neady 
filled  up  when  I  last  visited  it,  but  shells  may  be  obtained  trom  ihe  hevpi 
thrown  out  at  the  side.  I  observed  no  pebbles  or  sand,  which  are  so  oommon 
at  Woolwich  and  BlackheatL  I  should  feel  obliged  to  any  of  your  readers, 
who  may  have  visited  this  place,  for  information  as  to  the  position  and  correla- 
tion of  this  bed,  and  abo  whether  any  remains  other  than  shells  have  been 
found  there.  A  friend  informs  me  that  he  has  found  the  elytron  of  a  snudl 
beetle  in  the  limestone. — Yours  truly,  C.  Evans,  Hampstead. — Some  fev 
spines  and  very  fragmentary  portions  of  fish  have  be^  collected. — ^Ed.  Geol 

Supposed  'olacbs  of  Human  Manupactxtke. — Stbl, — ^The  very  interestiBg 
question  which  has  been  opened  up  lately  by  the  discoveir  of  implements  <h 
human  manufacture  in  the  drift  beds  of  Amiens,  Abbeville,  and  other  rdsees 
abroad,  reminds  me  of  a  very  curious  relic,  apparently  of  an  exceeaiody 
remote  date,  which  was  stored  up  in  the  Museum  of  Natural  History  at  Deroj 


when  I  paid  a  visit  to  that  interesting  collection,  rather  more  than  six  years 
ago  (August,  1853).  It  was  nothmg  more  nor  less  than  a  very  antique- 
fashioneasmoking-pipe,  which  had  been  found  in  connection  with  fossil  bones 
in  undisturbed  strata  at  a  depth  of  sixteen  feet  or  more  beneath  the  surface  of 
the  soil  (if  I  mistake  not)  in  the  neighbourhood  of  Derby.  This  relic  of  a 
bygone  age  was,  from  the  extraordinary  position  in  which  it  was  found, 
re^utied  by  its  discoverer  as  of  very  remote  antiquity,  and  the  placard  which 
was  written  over  it  to  attract  public  observation  was  not  unnaturally  worded 
**  Geological  Problem."  From  the  pencil  memorandum  I  made  in  my  pocket- 
book,  I  find  that  it  was  accompanied  by  the  following  explanation  in  a  letter 
addressed  to  the  curator  of  the  museum : — "I  send  you  a  geological  problem. 
The  accompanying  tobacco-pipe  was  found  in  the  Blue  Band,  the  same  stratum 
that  contamed  tbe  bones,  &c.  It  lies  sixteen  feet  deep,  and  is  nine  inches 
thick.  It  has  gravel  above  and  below.  The  pipe  is  not  of  modem  manufac- 
ture. I  hear  that  similar  pipes  have  been  found  near  Gkdnsbro*. — Yours,  dear 
sir,  F.  J.  Jessop.    To  J.  Jones,  Esq." 

Of  course,  if  the  undisturbed  condition  of  the  strata  could  be  proved  with 
regard  to  this  relic,  it  could  not  have  been  used  for  the  purpose  of  smoking 
tobacco ;  and  if  my  memory  serves  me  right,  there  was  no  appearance  of  olea- 
ginous carbonization  in  the  pipe  which  could  indicate  that  it  nad  been  so  used, 
but  possibly  it  may  turn  out  that  this  rude  instrument  had  been  employed  for 
smoking  some  narcotic  herb,  for  Herodotus  makes  mention  of  the  fact  that  a 
Scythian  tribe  were  in  the  habit  of  exciting  themselves  by  the  smoke  of  some 
vegetable  production.  It  is  not  unlikely  that  the  art  of  smoking  was  practised 
long  antecedent  to  the  discovery  of  the  **  narcotic  weed"  par  excelU$ux.  Par- 
haps  some  of  your  readers  living  in  the  neighbourhood  of  Derby  may  be  able 
to  give  you  further  particulars  about  this  alleged  geological  problem,  or  if  not, 
the  mere  reference  to  the  finding  of  other  human  implements  than  the  rude 
celts  of  flint  in  positions  evidencing  great  antiquity  of  deposit,  may  lead  to  the 
mention  of  many  similar  discoveries  in  different  parts  of  the  world. — I  am. 
Sir,  yours  very  truly,  Francis  F.  Statham,  F.G.S.,  Walworth. 

Implements  in  the  Dript. — From  a  note  which  I  made  at  Beauyais,  in  tbe 
summer  of  1858, 1  find  that  the  museum  of  that  city  contains  several  sped- 
mens  of  rude  flint  tools  of  the  same  kind  as  those  found  at  St.  AcheuL  I  made 
a  sketch  of  one  of  them  at  that  time,  to  record  the  difference  between  these 
and  the  ordinary  celts,  though  I  was  then  unaware  of  any  difference  in  their 
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orann.  I  also  noted  some  flint  kniyes,  and  some  other  thin  cutting  implements 
with  regolar  serrated  edges,  which  I  took  to  he  prototypes  of  saws.  In  addi- 
tion to  these  ante-celtic  remains,  their  are  several  instonces  deriyed  from  the 
contents  of  harrows  of  flint  "urchins"  hemg  treasured  up  as  sling-stones.  I 
heg  to  suggest  an  examination  of  the  local  museums  where  such  remains  may 
be  expected  to  occur,  and  a  reference  to  the  locality  where  found,  if  given.  In 
the  museum  of  Le  Puy,  I  saw  one  of  the  flint  tools  which  M.  Avmard  subse- 
Quently  told  me  came  from  Perigueux,  where  a  manufactory  of  tnem  had  evi- 
aently  been  discovered. — S.  B.  Pattison. 

The  Discovebeb  of  the  Ptebasfis  Rehains  in  the  Lowsb  Ludlow  Bed 
("  Geologist,"  vol.  iiL,  p.  26J. — ^We  have  received  a  communication  from  Mr. 
J.  £.  Lee,  of  Caerleon,  indosmg  certain  letters  from  Mr.  Lightbody  to  himself, 
in  relation  to  the  discovery  of  these  interesting  fish-remains.  It  is  manifestly 
impossible  for  us  to  know  the  minutiss  of  every  geological  transaction,  but  it 
is  always  within  our  province,  and  certainly  agreeable  to  ourselves  to  become 
the  means  of  correcting  any  of  those  accidental  errors  which  will  occasionally 
occur.  In  the  case  of  these  Pteraspis  remains,  it  appears  Mr.  Salter,  in  the 
Annals  and  Magazine  of  Natural  History  for  July,  1859,  has  doubtless  most 
nnintentionaUy  committed  the  error  of  atmbuting  their  discovery  to  Mr.  Li^ht- 
body,  who  forwarded  them  to  Mr.  Salter  for  examination  and  description, 
instead  of  to  Mr.  Lee,  who  really  found  them  in  the  "starfish  quarry"  at  Leint- 
WBidine,  when  collecting  fossils  there  in  company  with  Mr.  Lightbody.  Errors 
of  this  kind  are  much  to  be  regretted,  as  tne  chief  reward  of  the  labours  of 
provincial  geologists  is  in  their  aue  appreciation  and  acknowledgment  by  the 
special  authorities  to  whom  they  communicate,  lend,  and  often  ^ve  their  most 
prized  treasures,  and  in  the  present  case  it  seems  to  be  particularly  unfortunate, 
as  the  specimen  has  been  hberallv  presented  by  Mr.  Lee  to  the  Jermyn-street 
Museum,  and  duly  acknowledged  dv  Sir  Roderick  Murchison  to  him. 

Sliceensides. — In  the  last  number  of  the  "  Geologist,"  page  38,  line  6,  for 
'*  George  Hilliston"  read  "  George  H.  Morton."    See  Note  on  Slickensides. 
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Otology  M  iie^  Garden.    By  Hekbt  Elet,  M.A.    London :  Bell  and  Daldy. 

*'  Geology  in  the  Garden  "  is  a  pleasing  idea ;  it  suggests  at  once  the  simple 
plan  and  stoir  of  the  book,  but  we  scarcely  thought  when  we  opened  it  the 
earden  woula  have  given  so  wide  a  range — so  much  scope  of  subject  available 
tor  so  much  instruction  as  Mr.  Eley  has  made  it  convey. 

Walking  round  his  garden,  one  sees  two  prominent  subjects  of  incruiry — ^the 
gravel  of  tne  walks,  and  the  soil  of  the  beds.  The  gravel  derivea  from  the 
flints  of  the  chalk  contains  microscopic  and  other  cretaceous  fossils,  which  of 
course  are  fully  described.  For  the  most  part  they  consist  of  Foraminifera ; 
and  Mr.  Eley's  original  observations  and  remarks  upon  that  wonderfully  diver- 
sified class  of  simple  rhizopods  do  him  high  credit  for  acuteness  of  investiga- 
tion and  perspecuity  of  explanation.  The  other  topic — the  soil  of  the  beds — ^is 
handled  with,  considerable  skill,  and  attention  is  admirably  directed  to  the 
powerful  influences  exerted  by  earthworms  in  assisting  the  waste  by  rainfall 
and  other  denuding  operations.  One  extract  on  this  topic  will  bring  a  valuable 
consideration  home  to  many  of  our  readers : — 
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**  As  the  worms  desert  their  old  burrows,  the  soil  sinks  in  and  fills  them; 
and  by  this  means  a  constant  circulation  is  continued,  the  v^etable  mould  ex- 
tending itself  downwards,  while  the  '  dead  soil ' — ^that  is,  tne  purely  mmenl 
matter — is  brought  up,  and  so  the  cultivable  staple  increases.  If  we  examiiie 
even  the  unmoved  gravel  in  the  pit,  wherever  it  is  not  too  deep  below  the 
surface,  we  shall  find  that  the  worms  are  invading  it,  eating  out  the  sand 
between  the  stones,  runninff  their  excavations  down  in  favourable  places, 
plastering  them,  too,  round  tne  sides  with  the  peculiar  slime  and  earthy  matter 
with  which  they  puddle  them  to  keep  out  the  wet,  and  leaving  their  excrement 
in  them ;  thus  gradually  changing  the  colour  of  the  mass,  ana  making  it  fit  for 
the  roots  of  the  herbage  above  to  strike  into. 

"  It  is  believed  to  1^  a  mistake,  however,  to  suppose  that  the  ^wing  vegt- 
tation  is  supported  chiefly  by  vegetable  decay.  A  certain  essential  portion  of 
its  carbon — ^that  is,  its  vegetable  matter — ^the  rising  plant,  it  is  thought,  most 
thus  obtain ;  but  it  is  dependent  upon  the  atmosphere  for  its  chief  suppi?, 
having  the  power  of  elaborating  carbon  from  it  by  means  of  its  leaves.  Wnat 
the  pknt  specially  wants  from  the  soil  is  mineral  matter ;  and  this  the  earth- 
worm keeps  within  its  reach,  by  continuallv  transferring  it  from  below  upwards, 
in  a  properly  comminuted  state.  Every  shower  that  falls  washes  avray  some  of 
this  valuable  matter,  as  anyone  may  see  who  will  watch  the  rills  which  trickle 
over  the  surface  at  the  time ;  and  if  the  rain  is  heavy,  it  carries  off  a  great 
quantity  of  clav  and  sand.  The  unavoidable  consequence  of  this  natural 
operation  woula  be  that  the  upper  layer  would  consist  chiefly  of  the  coarser 
materials,  the  larger  grit  and  stones,  which  would  be  ill  adapted  for  the  sup^ 
port  of  the  more  valuable  kind  of  herbage.  But  the  earthworm  supplies  the 
waste;  and  in  this  way  is  an  agent  of  which  geology  must  take  notice; 
for  denudation  and  its  consequences — the  filling  up  of  valleys  and  lakes,  the 
growth  of  deltas  at  the  mouth  of  rivers,  and  the  accumulation  of  strata  on  the 
sea-bottom — would  all  go  on  more  slowly  if  the  worm  did  not  bring  up  fine 
matter  to  the  surface  for  the  rain  to  sweep  off." 

We  have  not  space  in  this  number  to  notice  very  minutely  Mr.  Eley*8  book ; 
and  indeed  it  is  not  essential  that  in  reviewing  we  should  aescend  into  parti- 
culars. It  will  suffice  then  to  add  a  plan  of  the  work.  From  the  flint-pel)bles 
in  his  garden  our  author  passes  to  a  consideration  of  the  Chalk  formation  and 
the  great  physical  changes  to  which  the  Wealden  area  of  the  south-east  of 
England  has  been  subjected. 

in  treating  of  the  origin  of  those  remarkable  bands  of  siliceous  nodules  which 
mark  the  upper  beds  of  our  English  chalk,  however,  Mr.  Eley  throws  no  addi- 
tional light,  and  leaves  that  difficult  question  as  he  found  it. 

From  the  physical  events  of  this  region  we  are  passed  on  to  the  boulder-drifl 
and  to  still  more  expanded  views  of  the  general  physical  conditions  of  our 
globe  itself.  Then  are  so  naively  brought  forward  the  habits  and  operations 
of  the  earth-worm  to  which  we  have  so  pointedly  alluded.  The  concluding 
chapter  developes  the  author's  view  that  the  changes  indicated  by  Geolos^ 
reveal  part  of  a  fore-ordaincd  plan  for  preparing  the  earth's  surface  for  the 
occupancy  of  man.  For  ourselves  we  have  derivedboth  pleasure  and  instruction 
from  Mr.  Eley's  book,  and  there  are  but  few  which  it  nas  fallen  to  our  lot  to 
read,  that  we  could  recommend  to  our  readers  so  sincerely,  or  with  so  much 
pleasure. 
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QEOLOGICAL      LOCALITIES.  — NO.    I. 

FOLKESTONE. 

(CoK^nMcd  from  vol.  iii.,  jwwje  45.) 

Bi  S.  J.  Mackis,  F.G.8.,  F.S.A. 

Slowlt  the  calm  sea  ebbe.  As  the  pulse  of  'die  great  ocean  beats, 
\tm  glassy  ribbon-waves  flow  swellingly  along  in  long  thin  lines, 
Kid  then  drain  rapidly  away.  Every  now  and  then,  with  higher 
swelling  motion,  one  wavelet  ripples  farther  in,  leaving  ns  doubtful 
for  a  moment  of  the  tide's  reoess.  But  gently,  sorely  are  those 
sHppery  rocks  unveiled,  uid  on  their  smooth  and  purple  flats  the 
glittering  fossils  lie. 


There,  in  their  radiant  irideacenoe  in  scores  are  pearly  Ammonites. 

A.  lou/iM,  A.  iplmdens,  A.  auriiue,  A.  btbercviatwe,  and  the   little 

ribbed  and  everywhere  bestrewn  A.  v 

VOL.  m. 
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There  hnndreda  of  amber-like  tmuluoent  Belemnitfla  (B.  Z 
protrnde  their  spine-like  forma  from  tiie    daric   fahie    aolid 


Gnrlsd  Hamit«a,  small  nnt^ahaped  Nncnln  (N.  pediTuUa  an 
ovata),  spin^r  RoBtcllarise,  Pterocerft,  and  Natice,  und  black 
phatio  cB^te  of  aotiqae  forma  of  crabs  and  prawns,  and 
stnd-  and  cnp-like  corals  await  your  gathering.     EveiTihing  k 


Uga.  S.-Ammomil. 


hand,  reaplendent  aa  the  aea  has  left  them  for  yon.  Every  he 
there  the  amallest  portion  of  some  shell  or  crab  reveala  the  tmtc 
treaanre  buried  ondemeath.  Pick,  trowel,  knife,  anything  w 
into  that  moiat  yielding  clay,  or  cat  your  treaBore  ont.  Patien 
care  are  all  yon  want. 


I 


It  was  a  treat  indeed  in  my  youthful  times  to  Bee  that  "  fosi 
bank"  oncoTered,  and  display  its  myriad  treaanreB.     Sacks  full 


beaatafal  fossils  would  repay  your  iuter-tidal  toil ;  bat  now,  duly 
that  restricted  tract  most  keenly  watched  by  searching  eyes;  ai 


Lign.  r.—BoiUaaria  ParUnKmii.    From  Iba  Ouolt. 


Bcantier  every  day  becomes  the  harvest  to  be  gathered.    Ifot  bo  Co; 
Point :  here,  after  winter  storms  and  snows,  tons  of  the  shivered  oh 
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Bra  lanndied  from  tiine  to  time,  and  (^Sear  to  the  aean^wr  rich 

Carious  too,  indeed,  in  it«  geogn^)faical  range  is  this  teoac 
belt  of  daric  blue  clay.    For  miles  and  miles  tiie  narrow  band 


Frton  the  Gwiltu 


tends  along,  marked  to  the  eye  in  winter  hy  ita  moist  and  ep 
verdore,  in  summer  bj  the  arid  browns  of  its  scanty  herbage  ai 
cracked  and  fissured  soil.     All  along  its  cooree  grow  stunted  ( 


aiul  ever  and  anon  brick-woiks  and  tilt-kilns,  like  signal  posta,  stand 
oat  npon  ita  tract.  All  ronnd  the  chaJk-hillB,  in  tlieir  extended  aeini- 
circte-nuige,  and  agwn  on  the  BboreB  of  the  Qfillic  lands  acroea  the 
"  narrow  straitfi,"  throngh  Dorsetshire,  through  CambridgeBhire, 
ever  cat  off  from  the  white  chalk  hills  hj  a  green  sandy  belt  (the 
Upper  Greensand),  sometimes  developed  into  thick  courses  of  sand 
and  firestone,  as  in  Sorrey  and  the  Isle  of  Wight,  sometimes  only  a 
□arrow  dark  green  bed  measurable  in  inches,  as  in  Eastwear  Bay, 
and  cut  off  from  the  beds  below— ^the  Lower  Greensand  and  Neoco- 
mian — by  a  stratnm  stiU  more  remarkable  in  its  characters,  value, 
and  origin. 


Near  the  base  of  the  Ganlt  there  streams  along  a  single  narrow 
layer  of  broken  caste  of  lai^;i8h  ammonites.*  Once  measuring  the 
distance  from  the  basement-bed  above  referred  to,  or,  as  for  years  I 
have  rather  called  it,  the  "junction-bed,"  with  the  handle  of  yonr 
pick,  or  any  other  ready  means,  strike  where  you  will  along  the  en- 
cruBted,  or  debris-covered  face  of  the  cliff,  there  Burely  will  your  pick's 
point  clatter  against  those  hard  and  rugged  nodules.     There  they 
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ara  as  sore  as  fete,  and  in  one  narrow  Beam.  Xot  many  in 
two,  or  at  moat  tliree,  are  the  apvciea  whoae  renuuns  are  thus  i 
over  geographical  tivcta,  exprcasiblo  011I7  in  sqaare  miles.  H 
of  thorn  moBt  liavc  perishtil  to  have  formed  this  one  tesaekted 
of  Uie  old  Crctaoeona  eea.  And  here,  gentle  reader,  is  a  myitt 
yon  to  Rolve,  or  ponder  on.  Whence  came  these  sharply  \ 
casts  F  What  carrcnt,  or  what  force  of  ocean-water  spread 
like  road-metal,  bb  it  were,  o'or  the  old  Bea-ooceP 

Bat  lower  down  again.  I  long  to  point  yon  oat  that  "jni 
bed."  Mystery  of  all  mystoriee  along  this  coast  is  Uie  mysteiy 
Bat  there  it  is,  sohd  and  hard,  abont  eighteen  inches  thick,  j 
ont  hcyond  the  clay  above  and  sand  beneath— red,  yellow,  1 
and  black — glittering  with  motslho  pyritea  (snlphnret  of  iroi 
Bccunod  with  glassy  cryBtala  (Bolenite — aolphate  of  lime}  there  i 
curiona  conglomerate  of  rounded  potato-like  Inmps  of  phoe|di 
lime  and  scraggy  gnarled  bonghs  of  trees.     The  gnarly  bong 


tell  us  something;  riddled  throngh  and  throagb  by  Fistnlan 
Teredo,  they  speak  most  eloqaently  of  their  stonny  wandering 
tho  sea.  liut  those  ronnd  phusphatic  lumps,  what  do  thoy  teai 
"  The  sculptured  stono,  or  the  emblazoned  shield  often  1 
when  tho  written  records  of  hietoiy  are  silent.  A  grotesqne  ca 
coat,  or  badge  in  the  spandril  of  some  old  chnrch-door,  or  ov 
portal  of  a  decayed  mansion  often  points  ont  tho  stock  of  the 
wise  forgotten  patron  or  lord.  A  dim-looking  pane  in  an 
window,  or  a  discolored  coat  in  the  dexter  corner  of  an  old  U 
may  give  not  only  the  unmc  of  the  benefactor,  or  of  the  porlra 


also  identify  him  personally  by  sliowinj,'  liis  roljitious  to  the  iiend  ol 
his  house,  his  connectionB  and  alliances." 

So  with  the  geologist:  when  petrological  conditions,  chemical 
■nalysiB,  or  microscopic  investigadon  fail  at  first  to  giye  the  cine,  we 
■BMy  atm  find  the  key  to  the  solntion  of  a  physical  iact  in  the  evi- 
dence of  some  sinq^,  even  it  may  be  some  ohBcnre  thing.  Bnt  the 
key  to  the  geological  histoiy  of  th^  valuable  band  of  mineral  manure 
has  not  yet  been  found.    Th^^,  bowerer,  is  that  narrow  seam  of 


Lign.  II.— C(vC  Point,  fKoi  tbe  BmI  Pier  ot 
d,  BVtXam  ot  phoaphallc  o 

aintDm  of  ixaall  photphuic 


imposed  trf  nodala  of  phoaphMe  of  liiao,  with 

eem  ot  wood,  bond  b  Tondo.    C,  lnmtr  g. .. 

MM  of  ^ManJfw  HMMiinrit,  lalT»lWi  Mid  DaplaU«. 


TOtmded  nodules,  ofiering  40  per  cent,  of  fertilizing  phosphate,  per> 
sistent  eveiywhere  with  the  ganlt  itself.  All  round  tbe  chalk-downs, 
in  their  range  from  close  by  this  point  on  which  now  we  stand, 
throngh  garden-like  Kent,  and  past  the  charming  rustic  hamlets  of 
beantiAil  Surrey  to  the  bleak  Sussex  coast  have  I,  walking  through 
green  re&eshing  lanes  and  over  atnbbled  fields,  traced  oat  this  fer- 
tiliaing  band.  On  the  northern  shores  of  France,  between  where  tbe 
now  forsaken  but  once  active  port  of  Ambleteuse  presente  its  pierced 
and  mouldering  piles,  and  Wissant,  the  ganlt  again  comes  out  to 
view,  and  this  narrow  sombre-coloured  junction-seam  again  is  there. 
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What  ia  its  hintoiy  P  Bones  of  Hnimala,  we  know,  are  fon 
pbosphorns  and  limo  (photiphata  of  lime),  but  not  a  tiwx 
raroly  a  few  teeth  of  aharka  or  tiny  vertebne  of  fish,  of  bonea 
living  thing  of  earth,  or  air,  or  sea  is  there — ao  far  as  we  ci 
and  yot  there  are  tons  and  thoosands  of  tons  of  what  we  onlj 
in  an  oi^anic  form  as  bone-aabatance.  There  are  the  gnarled  i 
bongha  of  trees,  charred  into  radiate  blaclmeaa  in  the  lapse  of  i 
prehensible  time,  and  these  are  rich  in,  nay,  permeated,  soakec 
Bpook,  with  the  phoaphatic  matter,  for  they  offer  to  the  chemial 
aa  much  per  cent,  as  those  hwd,  black-brownish  lampB.  Thi 
broken  phoaphatic  caata  of  the  mngh  ragged  Ammonitet  majM 


(phoapbsM  of  lime)  bet 


in  numbers,  bedaubed  and  patched  with  phoaphatic  concretion 
nothing  else,  save  of  aholl-fish  a  few  stray  straggling  Inooen 
Dentalia,  which  only  occasionally  occur. 

These  phoBphate-nodnlea,  I  should  think,  mnat  have  been  di 
from  some  oi^^anio  anbstance,  tho  great  aocnnmlation  of  whi 
one  horizon,  however,  is  very  remarkable.  Could  the  penehinj 
cases  of  gigantic  Ammonites,  such  as  the  A.  mnmmUarit  in  its 
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stale,  or  the  myriad  swarms  of  smaller  cephalopoda  have  ftmoished 
the  fertnizmg  phosphate  ?  I  know  of  nothing  to  justify  this  idea, 
unless  the  phosphatic  pellets  we  not  nncommonly  find  in  juxta- 
position with  the  little  Belenmites  of  the  ganlt  are  the  shrivelled 
bodies  of  the  cuttle-fish,  whose  internal  supports  they  were.  That 
which  seems  to  me  prohable  is  that  this  remarkable  band  derives  its 
origin  from  the  organic  debris  of  a  great  ocean,  very  clear  of  mineral 
sedimentary  matter,  during  a  long  period  of  time ;  or,  that  when  the 
alteration  of  physical  condition  took  place,  by  which  the  sandy 
deposits  of  the  Lower  Greensand  were  exchanged  for  the  muddy 
condition  of  the  Gkiult,  a  deposition  of  organic  dSbris  took  place, 
derived  from  the  destruction  possibly  of  a  part  of  the  &una  of  the 
Cretaceous  sea,  by  the  influx  of  un&.vourable  currents,  or  frx)m  the 
washing  in  to  its  area  of  some  previous  accumulation  of  the  decaying 
substances  of  some  coastal  region. 

Be  this  as  it  may,  the  subjacent  greensand,  comparatively  free 
from  calcareous  or  argillaceous  matter,  indicates  the  clearness  of  the 
water  in  which  it  was  deposited;  and  when  the  cessation  of  its 
deposit  took  place,  the  mineral  characters  of  the  Oanltshew  that 
it  derived  its  origin  from  a  very  different  source.  Between  the 
periods  of  these  two  deposits  is  it  unreasonable  to  suppose  an 
interval  of  local  quiescence  and  freedom  from  any  of  the  wasting 
operations  which  produced  the  sedimentaiy  materials  of  the  Oault 
and  Greensand  to  have  taken  place,  during  which  the  organic  matter 
of  the  Cretaceous  sea  fell  to  the  bottom,  to  form  in  ftiture  ages  a  vast 
store  of  mineral  manure. 

How  unconscious  of  all  this  was  the  ornamented  ammonite,  sport- 
ing in  its  glittering  shell,  or  the  teredo  boring  the  drifting  wood. 
When  we  think  how  the  dead  and  putrid  things  falling  in  the  ocean's 
depths  in  after  ages  may  be  changed  into  bread — ^how  rich  in 
treasure  is  the  slime  and  bottom  of  the  deep ;  when  we  think  that  in 
the  silent  waters,  dark  and  deep,  myriads  of  toiling  creatures  were  at 
their  busy  work  millions  of  ages  since ;  when  we  look  through  the 
long  vista  of  time,  and  contemplate  the  changes  that  probably  have 
happened  to  the  little  dot  of  earth  that  forms  our  muscles,  nerves, 
and  bones  ;  when  we  think  that  the  gay  and  scented  flowers  might 
have  been  once  the  refrise  of  the  deep,  and  that  in  the  changes  of 
VOL.  m.  u 
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matter  the  very  dregs  of  earth  may  become  redolent  with  life  and 
beauty,  onr  thoughts  tnm  in  reverent  homage  to  the  great  planner 
and  preserver  of  all  things,  by  whose  somettmes  inscmtable,  bat 
always  benevolent  laws,  the  order  and  endurance  of  creation  is  nuon* 
tained. 

(To  be  eontimued.) 


ON  THB  SOUTH  WALES  COAL-FIELD* 
Bt  G.  p.  Bbvan,  M.D.,  P.G.S. 

As  the  season  for  active  ont  of  door  geological  work  is  now  sf* 
proaching,  I  propose  to  give  a  brief  glance  at  some  interesting 
features  of  the  South  Wales  coal-field,  in  the  hopes  that  pedestrian 
geologists  may  be  tempted  to  make  it  one  of  the  scenes  of  their 
labours.  And  they  will  bo  richly  rewarded ;  for,  though  coal-fields 
generally  give  us  an  impression  of  a  black,  unsightly  country,  with- 
out vegetation  or  anything  pleasant  for  the  eye  to  rest  upon,  they 
are  not  all  alike,  and  that  of  South  Wales  is  as  rich  in  beautiful  sceneiy 
above  ground,  as  it  is  in  the  precious  mineral  beneath.  Glorions 
hills  intersected  by  narrow  valleys  and  wooded  dells,  each  washed  by 
its  mountain-stream,  and  antiquities — in  the  shape  of  castles,  abbeys, 
cromlechs,  and  cairns,  may  tempt  the  tourist  to  whom  geology  does 
not  hold  out  sufficient  inducement.  It  is  in  outward  features,  which 
I  shall  first  touch  upon,  that  this  differs  so  much  firom  other  coal- 
fields, the  basin  being  more  clearly  marked,  and  the  underlying  grits 
and  limestones,  being  more  uniform  in  their  development  than  in  any 
district  in  QreSii  Britain.  Indeed,  it  is  only  in  two  places  that  the 
regularity  of  the  basin  is  broken,  viz.,  between  Newton  Nottage  and 
the  Mumbles,  and  at  Llanelly,  in  Caermarthenshire,  and  then  solely 
because  the  coal-measures  run  under  the  respective  bays  of  Swansea 
and  Caemarthen.  The  basin,  however,  is  not  altogether  round,  but 
of  an  irregularly  oblong  shape,  caused  by  the  north  and  south 
boundaries  approadbing  each  other  towards   Pembrokeshire.     The 
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ise  of  this,  we  are  told,*  has  been  a  starong  lateral  pressure,  acting 
eqnallj,  or  meeting  with  unequal  resistance,  after  the  accnmnlation 
the  Old  Bed  Sandstone,  and  probably  of  the  Coal-measnres,  the 
sets  of  which  are  principaUj  seen  in  the  connties  of  Pembroke* 
ermarthen,  Glamorgan,  Monmouth,  Brecon,  Hereford,  and  Wor- 
tter;  and  not  only  has  this  pressure  conduced  to  the  outward 
ipe  of  the  basin,  but,  as  we  shall  presently  see,  to  the  peculiar 
•ughs  and  anticlinals  within  the  basin. 

Over  the  greater  portion  of  the  district^  hill  and  dale  succeed  each 
ler  with  wonderful  regularity,  causing  one  valley  to  resemble  the 
ler  so  much  that  it  is  frequently  difficult  for  the  stranger  to  ascer« 
n  his  whereabouts ;  but  this  applies  more  particularly  to  Mon^ 
»uthfihire.  From  the  table-land  of  millstone-grit  and  limestone  on 
)  north,  issue  a  number  of  small  streams  running  due  south  to 
}  Bristol  channel,  at  an  interval  of  from  four  to  six  miles.  From 
(t  to  west  we  have  first  the  valley  of  the  Afon,  followed  by  those 
the  Ebbw  Fach  and  Fawr  (Little  and  Qreat  Ebbw),  succeeded  by 
)  Sirhowy  and  Bhymney  rivers,  all  of  which  converge,  and  have 
dr  outlet  at,  or  near  Newport.  We  then  cross  the  Tafif  into  Gla- 
•rganshire,  where  a  change  takes  place  in  the  physical  features, 
ere  are  still  valleys  and  hills,  but  the  valleys  are  broader  and  of 
re  importance,  while  the  hills  are  more  irregularly  placed,  and 
mped  in  more  picturesque  fashion.  We  have  now  two  sets  of 
leys  running  in  different  directions :  first,  that  of  the  Taff  with  its 
ders  of  Aberdare  and  Rhondda,  finding  their  terminus  at  Cardiff; 
\,  west  of  the  Tafif  we  find  ourselves  in  the  most  mountainous 
iion  of  Glamorganshire,  in  which  the  hills  are  of  great  height,  and 
I  valleys  become  mere  dells:  the  principal  of  this  set  are  the 
Tivi,  the  Ogwr,  and  the  Afon,  the  two  first  of  which  find  their 
ilet  at  Bridgend,  and  the  latter  at  Aberavon.  Secondly,  turning 
the  north,  we  find  that  from  the  same  table-land  which  gives  birth 
the  Aberdare  valley,  issues  the  beautiful  Vale  of  Neath,  running 
the  south-west,  an  important  alteration  in  the  physiognomy  of 
coxinty.  All  the  subsequent  rivers  follow  nearly  the  same  ar- 
gement ;  for  west  of  the  Vale  of  Neath  we  have  that  of  the  Tawe 

•  Memoirs  of  tho  Geologic5Ql  Survey,  vol.  i.,  page  224. 
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or  tho  Swansea  valley,  followed  by  the  Lkmglior  and  Gwenc 

rivers,  whicli  have  their  respective  ontleta  at  UaneDy  and  Kid 
In  wliiit4!vcr  portion  of  the  field  we  make  onr  ofaBervatiox 
cannot  h(.*]p  Ijein^^  at  once  stmck  with  the  efiects  of  the  eno 
d<3nii(iation  to  wliich  it  has  been  subject.  The  great  pressn 
Cfitastniplie,  liiiH  Yxx;n  shown  by  Prof.  Ramsay  to  have  probably 
p]fu:o  at  i\u!  cIoMi  of  the  coal-measmie  period,  and  did  not  oonsL 
niinilier  of  detached  efforts,  but  of  one  gigantic  contraction, 
effects  were  to  create  tremondons  flexm^es  and  contortions  ( 
st  rata ;  and,  if  such  are  not  always  visible  to  ns,  we  must  rem 
tliat  the  lower  Ixjds  were  saved  from  the  shattering  inflnenoe  ' 
inimense  super- incnnibent  weight  of  strata  which  has  been  Ion 
worn  away  by  dcundation. 

T\w  ^r(.*ai(;r  part  of  this  denudation  happened  in  Tertiaiy  p 
and  wiiH  almost  exclusively  tho  work  of  marine  action,  as  Pre 
1  Car n Hay  hIiowh  that  fluviaiilo  forces  or  atmospheric  influ 
ali'liou/^li  (loul)ilrHH  contributing  much  to  the  general  appears 
the  (country,  liiul  but  little  power  to  cause  such  extraordinary  ( 
Wo  cnu  well  und(;rHtand  how  it  is  that  most  of  tho  tops  of  the  hi 
crowno<l  with  hard  rock,  such  as  Pennant  grit,  having  fror 
cauHo  hv.vu  able  to  rcHiHt  tho  denuding  force  of  the  sea.  If  i 
amino  the  nKMiHures  underground,  we  at  once  see  tho  results 
proHHiire  to  which  tho  field  was  subject.  It  is  generally  spokei 
an  elongated  biusin,  or  trough;  but  the  real  fact  is  that  there  a 
troughs  running  east  and  west,  the  smaller  one  being  parallel 
larger,  and  sepanitcd  from  it  by  a  considerable  ridge,  or  ant 
axis.  Tluj  main  trough  contains  by  far  the  greater  portion 
TnoiiMurcH,  which  of  course  basset  north  and  south.  The  cei 
tho  big  trough  runs  undonieath  Newbridge  (Monmouthi 
through  tho  high  ground  into  the  Sirhowy  valley,  below  Blacl 
then  into  the  Rhymney  valley,  w^hich  it  crosses  at  Craig  Pen 
and  under  tho  Gellygaer  Hill,  into  the  Taff  Vale  at  Navi^ 
From  thence  it  extends  to  Llanwonno,  and  through  the  Rt 
valley,  into  tliat  of  the  Afon.  Curiously  enough,  as  far  as  Gel! 
the  course  of  the  trough  underground  corresponds  closely 
that  of  the  Taff-Valo  extension  railway  above  ground.  Newbri 
MoniaoutliKhire  is  at  the  centre,  or  deepest  part  of  the  trough  ; 
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idge,  in  Glamorganshirey  otherwise  caDed  Pontypridd,  is 
1  on  the  anticlinal  axis,  which  has  the  effect  of  bringing  np 
rer  measures  at  Maesteg  iron-works  in  the  Llynvi  valley.  It 
rked  by  the  appearance  of  a  rock  termed  the  "  Gockshort 
which  consists  of  a  bed,  or  beds,  of  sand,  consolidated 
nr  so  as  to  form  a  qnartz-rook :  by  miners  it  is  known  in 
listricts  as  "carreg,"  or  "craig  gwenith  faen" — the  wheat- 
1  stone,  and  is  important  as  being  the  only  white  qnartz-rock 

field;   it  is  a  serviceable  gnide  to  the  relative  position  of 

beds  of  coal.  Its  course  is  from  Baglan,  near  Briton  Ferry, 
m  Avon,  Maesteg,  Braich-y-cymmer,  across  the  Llangeinor 
ain,  CiUely,  and  Newbridge,  to  the  Eglwysilan  Mountain.  We 
le  trough  again,  although  wonderfully  narrowed  at  the 
a  end  of  the  field,  at  LlaneUy,  Gaermarthenshire.     The  smaller 

is  directly  south  of  the  larger  one,  and  in  fact  occupies  all  the 
e  between  the  great  anticlinal  axis  and  the  southern  crop  of 
dn.  As  a  consequence,  the  beds  of  the  south  crop  are  much 
lighly  inclined  than  those  on  the  north.  They  are  also  of 
greater  thickness,  showing  a  progressive  tendency  to  thin-out 
r  approach  their  northern  limit. 

&ults  of  the  South  Wales  field  are  numerous,  and  often  locally 
[ve,  though  there  are  none  of  general  magnitude  like  the 

Fathom  Dyke.  The  largest  faults  are  to  be  found  in  the 
eastern  part  of  Glamorganshire,  running  south-west  from 
fT,  across  the  Q^llygaer-hill  to  Llancaiach,  where  it  is  one 
5d  yards,  so  that  the  Mynyddswlyn-vein  of  coal,  which  is 
i  by  level  at  Tophill,  is  obliged  to  be  worked  by  deep  pit  at  the 
iach  CoUiery,  only  a  few  himdred  yards  to  the  south, 
er  great  fault,  runs  westward  from  Trevethin,  near  Pontypool, 
;kwood,  where  there  is  a  perfect  chaos  of  faults,  the  appearance 

on  the  Geological  Survey's  map  reminds  one  strongly  of 
law's  Railway-map.  The  whole  of  the  south  crop  is  much  in- 
ed  by  faults,  particularly  in  the  west  of  Glamorganshire  and 
arthenshire ;  but  their  small  size  prevents  their  having  any 
1  interest.  Nevertheless,  it  is  highly  important  that  even 
Bults  should  be  duly  chronicled,  for  many  instances  might  be 
ed   where   ignorance  of  existing  disturbances  has  caused  a 
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serioTis  loss,  and  even  min  to  a  oolliery  proprietor.  This  i0  paiiica- 
larly  of  conseqnenoe  in  the  present  day  When  specnlation  is  rife,  and 
new  pits  and  levels  are  opened  every  month,  often  by  persons 
who  have  no  practical  acquaintance  whatever  with  mining  afiQun. 
It  is,  therefore,  the  interest  of  everybody  having  mineral  pro- 
perty to  nse  their  best  endeavours,  not  only  to  develope  the  know- 
ledge of  existing  fftnlts  in  the  strata,  bat  also  to  correct  presoit 
inaccnracies. 

There  are  few  coal-fields  in  whidb  the  Lower  Measnres  can  be  so 
conveniently  studied,  on  account  of  the  large  area  over  which  they  an 
spread,  their  extreme  reg^arity,  and  the  generally  gentle  angle  ai 
which  they  crop  out.     This,  however,  does  not  apply  so  mnch  to  the 
measures  of  the  south  crop.     The  Middle  and  Upper  measures  are 
by  no  means  so  generally  to  be  found,  owing  to  the  extensive  dena- 
dation  that  has  been  shown  to  be  carried  on  in  subsequent  ages  to  their 
deposition.     As  they  are  chiefly  found  in  Glamorganshire  and  Car- 
marthenshire, I  will  first  confine  myself  to  the  eastern  or  Monmouth- 
shire district,  embracing  from  the  Pontypool  valley  to  that  of  the 
Taff.     The  mountain-limestone  of  the  Blorenge  forms  the  western 
boundary  of  the  coal-field,  and  is  a  prominent  object  for  many  a  long 
nule,  commanding  as  it  does  views  of  the  Old  Red  which  lies  at;  its 
feet,  the  Silurian  upthrow  of  Usk,  and  the  woods  of  the  Forest  of 
Dean,  with  the  Channel  and  the  Somerset  hills  as  a  background  to 
as  lovely  a  view  as  any  in  England.     In  a  break  of  the  hills,  throu^ 
which  the  Afon  emerges,  Pontypool  is  situated,  a  town  with  the 
usual  amount  of  busy  population  and  dirt  which  is  displayed  in  iho 
iron-work  districts.     Nevertheless,  it  is  honourably  mentioned  as 
being  one  of  the  very  first  seats  of  the  iron-trade  which  was  com- 
menced in  1560  by  an  ancestor  of  the  present  Lord  Lieutenant,  one 
Richard  Hanbury,  a  worthy  goldsmith  of  the  city  of  London,  who 
used  charcoal  furnaces.     Charcoal  was  generally  employed  for  smelt- 
ing prior  to  the  discovery  of  coal,  and  many  of  the  neighbouring  hills, 
now  bare,  were  evidently  once  upon  a  time  covered  with  timher 
which  was  cut  down  to  supply  the  trade.     At  the  time  of  Mr.  Han- 
bury's  undertaking,  the  whole  of  the  mineral  property  was  let  for 
nine  shillings  and  fourpence,  the  rental  now  showing  a  value  more 
like  that  of  house-room  in  London. 
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I  will  not  weary  my  readers  with  a  full  list  of  all  the  measures 
here,  with  their  acoompanying  shales,  sandstones,  and  iron-ores,* 
suffice  it  to  say  that  there  is  an  aggregate  thickness  of  forty-Eox  feet 
of  coal  between  the  Pennant  rocks  and  the  millstone-grit.  I  will  first 
ran  over  the  names  of  the  more  important  seams,  for  the  purpose 
of  identifying  them  with  those  in  other  valleys.  In  no  district  in  the 
world  probably  is  there  such  a  hopeless  confnsion  of  nomenclature  as 
r^ards  the  coal-measures ;  one  valley  sometimes  differing  altogether 
from  the  next  in  the  names  of  what  are  precisely  the  same  seams. 
It  may  be  easily  imagined  that  difficulties  may  thus  be  thrown  not 
merely  in  the  way  of  geological  science,  but  also  in  the  identification 
of  measures  in  different  parts  of  the  basin. 

The  principal  seams  at  Pontypool  are  as  follows : — 

Ft.  in. 

Mynyddswlyn  Vein  3  0 

Troed-y-rhiw 2  0 

Coal    3  0 

New  Vein  4  0 

RedVein   2  6 

Rock  Vein 7  6 

Yard   2  6 

Meadow  Vein 4  6 

Stone  Vein , 4  0 

The  Troed-y-rhiw  coal  is  the  highest  in  the  lower  measures,  and 
occurs  also  at  the  base  of  the  Pezmant-rock ;  there  is,  nevertheless, 
a  considerable  amount  of  sandstone  generally  foimd  between  it  and 
the  next  vein.  Its  general  thickness  is  not  great^  seldom  above  two 
and  a  half  feet,  but  in  all  the  valleys  it  is  much  worked  under 
different  names,  owing  to  its  accessibility  and  its  constancy  of 
position.  Thus  the  Troed-y-rhiw  coal  of  Pontypool  is  called  at 
Abertilleiy  the  Cwmtillery  or  Tilestone-coal ;  in  the  Cwm  Came, 
the  Pontgwaithairam ;  in  the  Ebbwvale  valley,  Noed-y-rhiw ;  and  in 
the  Rhymney  valley,  the  Brithdir. 

Above  this  coal  lie  what  in  Glamorganshire  would  be  called  the 
middle  measures,  but  which  in  Monmouthshire  is  simply  unproduc- 
tive sandstone,  known  as  Pennant  rock ;  at  Pontypool  it  is  about 
eight  hundred  feet  thick,  and  immediately  above  it  lies  the  only 

*  Thej  will  be  fonnd  in  the  MemoirB  of  the  Geologioal  Sunrej,  yol.  L,  page  174. 
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uppoF-measiiTe  seam  east  of  the  Taff.  The  Mjnjddswlyn-Teii 
feet  thick,  is  the  great  vein  finom  which  the  red  ash,  or  home-h 
coal  is  sent  to  Newport  and  Cardiff.  It  oocapies  a  rather  i 
tract  of  country,  nming  east  and  west  fix>ni  Pontjpool  to  th( 
The  railway  which  goes  across  Cwmlin  Bridge  takes  ns  throu 
very  centre  of  this  tract,  which  is  very  thickly  stadded  with  cc 
and  cnt  np  with  a  nmnhcr  of  small  &nlt8  A  good  idea  of  it 
gained  from  the  horizontal  section  of  the  Qovemment  Snrve 
12,  as  it  rons  through  the  Cefn  Crib  mountain  to  crop  out  a 
Golynos,  above  Pontypool.  It  usually  consists  of  a  top-  and  b 
ooal,  divided  by  a  varying  amount  of  rubbish,  or  parting — ^for  in 
at  the  south-east  crop  of  this  vein,  which  is  to  be  found  i 
Penner  colliery,  near  Newbridge,  the  division  is  thirty-thn 
thick ;  but  on  the  north  crop,  at  Tophill,  near  Tilancaiach,  ov< 
ing  the  Taff  Vale,  it  is  only  a  foot  and  a-half ;  so  that  the  two 
can  be  conveniently  worked  together.  I  append  a  section  ( 
coal  OS  worked  at  the  Mamholc-coUiery,  in  the  Sirhowy  Yall< 
property  of  Sir.  Thos.  Phillips : — 

Ft.  in. 

Surface 19  6 

Rock 33  0 

Clod 8  0 

Thin  coal  (The  Rider)    1  2 

Clod 30  0 

Rock 54  0 

Clod 30  0 

Coal  (top)    3  0"^ 

Clod 1  6  >  Mynyddswl 

Coal  (bottom) 2  6) 

The  clod  soon  begins  to  thicken,  even  in  the  space  of 
hundred  yards,  as  does  the  coal  itself. 

From  the  measures  at  Pontypool  several  coaJ-plants  have  be 
tained ;  but  the  most  interesting  fossil  there  is  found  in  the 
stone,  just  above  the  Meadow- vein.  It  is  the  Produdus  scabr 
the  only  Productus  ever  found  in  the  true  coal-measures,  and 
as  I  have  been  able  to  ascertain,  the  only  specimens  as  yet 
in  the  district.     Here  they  are  very  plentiful. 

As  we  follow  up  the  Afon  and  Frwd  valleys  we  successively 
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at  Aberaychazi,  Yarteg,  and  Blanafon  works.  At  Yarteg,  the  coal 
thickens  out  to  an  aggregate  of  fifij-one  feet,  the  Bock-yein,  which 
is  here  called  the  "  I>roydeg"-vein,  thinning  to  six  feet  five  inches. 
and  the  Meadow-vein  increasing  to  seven  feet.  At  Blanafon  the 
foinner  is  called  the  ''  Bydellog^'-coal,  a  name  which  it  keeps  until  we 
ent^r  Glamorganshire ;  while  the  latter  is  the  equivalent  of  either  the 
Pwltaoea,  or  the  old-coal,  most  likely  of  the  first. 

Here  we  torn  the  comer  of  the  basin,  and  proceed  eastward,  ihe 
measures  rounding  the  Ganerew  mountain  into  the  Cljdach  valley. 
Of  this  beautiM  dingle  I  need  only  mention  that  the  scenery  will 
amply  repay  any  visitor,  being  equal  to  many  parts  of  Derbyshire. 
Here,  too,  were  the  first  specimens  of  the  Stigmaria  observed  and 
described  by  that  intelligent  old  philosopher  Lhwyd.  Gx)od  coal- 
plants  can  be  easily  obtained  at  all  these  works  at  the  expense  of  a 
little  trouble,  though  it  is  always  as  well  to  apply  first  of  all  to  the 
underground  agents,  who  are  generally  glad  to  afibrd  information. 
The  valleys  of  the  Ebbw  having  been  already  described  in  the 
"  Geologist,"  vol.  i.,  p.  119-124,  I  need  not  touch  upon  them  any 
further,  but  pass  at  once  through  Nantygls,  Beaufort,  and  Tredegan 
into  the  Rhymney-valley.  Along  the  whole  of  the  road  good 
sections  of  the  bottom-veins  are  constantly  to  be  met  with,  and  in 
many  of  the  ''tips"  are  plenty  of  fish-remains  and  Anthracosisa 
(principally  A.  agrcstU). 

Above  Khymney  Gkte,  in  the  bed  of  the  river,  is  the  most  prolific 
ahell-bed  that  can  be  imagined,  lying  in  the  ''  FarewelF'-rock,  just 
above  the  millstone-grit.  This  is  the  horizon  of  the  marine  shell- 
bed  which  runs  fix>m  Beaufort  into  Camarthenshire.  The  principal 
Veins  worked  at  Bhymney  are — 


Ft.     in. 

Elled    4      0 

Equivalent  to  the  three-  ^ 

quarter  coal  of  Nan-  >  Upper  Four-foot    3       1 

iygls  and  Ebbw-vale.  ) 

Big  Vein 4     10 

Equivalent  to  the  Droy-^ 

deg  of   Vwies,    and  (  b^.t^.  5       o 

Bydellog     of   Ebbw- f  ^**®  ^     ^      ^ 

vale.  J 

Thee  coals  2      4 

VOL.    IlL  H 
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Ft.  in. 
Eqtdvalent  to  the  Stone  "> 

vein  of  Poniypool  and  >  Lower  Fonr-foot    6  5 

old  ooal  of  Ebbw-vale. ) 

YardVein  2  0 

The  aggregate  being  about 48  0 

Many  good  fossils  have  been  obtained  from  these  measures,  the 
"  EUed  coal"  yielding  numerous  plants,  as  it  does  also  at  Blaina  and 
Bekufort;  while  many  of  the  veins  of  iron-ore  abound  in  shells, 
principally  Unio  aguiUus  and  U,  centralis,  I  must  not  forget  to 
mention  a  small  seam  of  ooal,  seldom  above  two  feet  thick,  which  Hes 
immediately  above  the  **  Farewell"-rock,  and  is  the  most  constant 
Beam  in  the  whole  basin.  It  is  known  at  the  different  works  as 
follows : 

Ft.   in. 

Pontypool  Little  Coal    1  6 

Varteg    Brass  Coal    1  0 

Blanafon Engine  Coal 2  4 

Nantygls     Big  Vein 1  6 

Beaufort Big  Vein 1  6 

Blaina LitUe  Vein  2  0 

Ebbw-vale  Bottom  Vein   2  0 

Bhymney    Rough  Pin  Coal 1  4 

Dowlais  Lumpy  Vein    1  3 

Hirwain Kjaobby  Vein  1  6 

Onllwyn Cnapog  Coal    1  6 

Yniscedwin    Clas-vach  Coal 2  6 

Li  most  of  these  places  it  is  characterised  by  fish  rconains,  and,  in- 
deed, almost  every  specimen  I  have  (from  six  or  seven  species),' have 
been  found  in  this  coal,  showing  that  they  were  not  of  mere  local  oc- 
currence, but  were  general  over  the  whole  field  at  this  period  of  the 
coaJ-era.  This  will  account  for  the  fact  that  hitherto  I  have  not 
heard  of  any  fish  in  the  upper  measures. 

The  scenery  as  we  journey  down  the  Sirhowy  and  Rhynmey 
valleys  is  very  wild  and  picturesque,  and  but  little  spoilt  by  the 
collieries  which,  as  a  rule,  are  planted  on  the  high  grounds  between 
the  valleys,  working  the  Mynyddswlyn-coal.     Of  course  no  tourist, 
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geologist  or  not^  will  quit  the  latter  VBllej  without  visiting  the 
castle-city  of  CaerphiUj,  with  its  leaning  tower,  the  most  stn- 
pendons  rain  in  South  Wales,  whiph  we  are  told  contained  within 
its  vralls,  at  the  time  of  the  memorable  siege  in  the  reign  of 
Edward  11., ''  two  thousand  &t  oxen,  twelve  thousand  cows,  twenty- 
five  thousand  calves,  thirty-thousand  sheep,*'  as  food  for  the 
garrison. 


THE  CABBONIFEEOUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRAOmOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of 
the  Greological  Society  of  Glasgow,  etc.,  etc. 

(Continued  from  Fot  Hi.,  p.  25.^ 

Familt  Stbophombnidji. 

This  family,  which  has  been  tenned  Ortkiike  by  some  authors,  comprises 
sereral  genera  and  subgenera,  of  which  Sirophomena,  Streptorkynehut,  and 
OrikiM  alone  have  b€«n  found  represented  in  Scottish  Carboniferous  strata. 

Gentts  Obthis.    Dabnan.    1827. 

The  genus  Orthis  forms  a  well  characterized  ^up,  especially  specifically 
numerous  and  abundant  in  the  Silurian  and  Devonian  systems,  is  considerably 
reduced  during  the  Carboniferous  period  to  appear  no  lon^  (?)  in  subsequent 
stages.  Two  species  alone  have  been  hitherto  discovered  m  tne  Carboniferous 
ro(^  of  Scotland. 

XXTT. — Oethis  besupinata.    Martin.    PL  L,  fig.  11-15. 

ConchjfliolUhut  anomtes  resupinattts,    Martin,  Fetrif.  Derb.,  pi.  xlix,  figs.  13- 
14,  1809.    Terebratula  resupinata,  Sowerby  Min.  Con.,  tab.  325. 

In  shape  it  is  either  transversely  oval,  or  elliptical,  but  varying  greatly  in 
the  convexity  of  its  valves;  some  examples  are  moderately  convex,  others  gib- 
bous, hence  the  specific  denominations  of  resupinafa,  connivens,  and  gib&ray 
which  have  been  applied  to  what  we  must  look  upon  as  variations  of  a  single 
species.  The  hinge-line  is  straight  and  shorter  than  the  greatest  width  ofthe 
snell,  with  rouncted  cardinal  angles;  each  valve  possesses  a  small  area,  of 
which  the  ventral  one  is  the  largest,  and  divided  m  its  middle  by  an  open 
triangular  fissure.  The  dorsal  vuve  is  always  the  deepest,  and  either  regularly 
and  evenlv  convex  or  slightly  flattened  from  the  middle  to  the  front.  The 
ventral  valve  is  slightly  or  moderately  convex  at  the  rostral  portion,  but  be- 
comes flattened,  or  even,  sometimes  slightly  concave  as  it  approaches  the  sides 
or  frontal  margin.  The  beak  is  small,  slightly  prominent  and  incurved.  Ex- 
teriorly the  surface  is  closely  covered  with  fine  thread-like  rounded  radiating 
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QJOKTCX  Stbofhokeha.    Bafinesqoe.    18S0. 

This  palso»)]c  gatas  appears  to  have  been  as  modi  restricted  in  its  Tertial 
ranse  as  was^  driJUs,  for  bat  a  single  species  is  known  to  me  from  the  Soottisk 
CarboniferoTik  strata,  and  no  well  autnenticated  example  of  the  genns  appcan 
to  have  beeD'obsenred  in  any  of  the  subsequent  periods.  l%e  shells  of  wfaidi 
this  group  Js  composed  Tary  considerably  in  shape  and  diaracter,  bao| 
genewy  scani-drcular,  with  a  long  strai^t  hinge-line,  the  vential  Talfe  beiag 
either  bDQy  ex  or  concave,  while  the  dorsal  one  usually  f oUows  the  ourres  of  tk 
other* 


» • 


/XS^. — Stbofhomena  bhokboidalis,  WahL»  var.  (maloga^  PbiUipB.    PL  L, 
-V'  figs.  26-33. 

VAmmiiet  rkombaidalis,  Wallenberg,  Acta.  Soc  Ups.,  toL  m.,  p.  65,  No.  7, 188L 
z=st  Produda  deprena^  Sowerby,  Min.  Con.,  tab.  469, 1823 ;  Frodmdm  md- 
oga^  Phillips'  GeoL  of  York,  vol.  ii.,  p.  215,  pL  viL,  ^,  10, 1836.  etc 

Of  this  species  there  are  two  well  marked  varieties,  the  first  or  typiol 
one  varies  somewhat  in  shape,  but  b  more  often  semicircular,  with  a  veij 
long  hinge-line.  The  ventral  valve  is  geniculated,  or,  in  other  words  but  sli^itl^ 
convex  or  flattened  up  to  a  certain  distance,  and  up  to  a  certain  age,  when 
the  valve  becomes  suddenly  deflected  downwards  at  almost  right  aodei. 
The  margin  is  undukted ;  concave  near  the  cardinal  angles,  it  aflerwards  bmges 
out  to  form  in  front  another  slight  inward  or  outward  curve.  On  the  flattened 
portion  of  the  valve  there  exists  a  variable  number  of  slightly  nnrHilatiTig  aod 
irregular  concentric  wrinkles  which  turn  outwardly  towarcb  tiie  cardinal  a^^es, 
and  thus  follow  the  marnnal  corves.  The  entire  surface  is  also  covered  with 
numerous  thread-like  raoiating  stride,  and  a  small  circular  foramen  is  seneislh 
observable  in  the  young,  or  up  to  a  certain  age,  when  it  becomes  omitanted 
or  cicatriced  in  the  adoR.  The  dorsal  valve  usually  follows  the  curves  of  the 
opposite  one,  and  is  similarly  wrinkled  and  striated.  The  area  in  both  is 
narrow  and  sub-marginal,  with  a  small  fissure  in  the  ventral  one,  partially  covered 
by  a  pseudo-deltidium.  In  the  interior  of  the  ventral  valve  two  diverging 
teeth  articulate  with  corresponding  sockets  in  the  opposite  valve.  The  musca- 
lar  impressions  in  this  valve  are  margined  by  a  semicircular  ridge,  continued 
from  tne  base  of  the  teeth,  and  curving  on  either  side  so  as  te  promioe  a  saucer- 
shaped  depression ;  the  occlusor  leaves  a  scar  on  either  side,  close  to  a  small 
median  rioge,  the  devaricator  filling  on  either  side  the  anterior  portion  of  the 
cavity ;  the  ventral,  adjuster,  and  pedicle  muscles  do  not  appear  to  have  pio- 
duced  any  very  definite  scars,  but  it  is  highly  probable  that  an  attachment  for 
these  muscles  existed  in  the  posterior  portion  of  the  saucer-shaped  depression 
above  described,  from  the  fact  that  a  small  circular  peduncular  foramen  is  also 
sometimes  observable  at  a  short  distance  from  the  extremitv  of  the  beak,  and 
which  denotes  that  a  pedicle  muscle  must  have  existed,  altnou^b  the  foramen 
became  closed  as  soon  as  the  animal  found  it  could  dispense  with  the  moorings 
required  during  the  early  stages  of  its  development.  In  the  interior  of  the 
dorsal  valve  the  cardinal  process  is  divided  into  two  lobes,  and  not  connate  with 
the  divernng  socket-ridges.  From  the  base  of  this  a  slight  median  ridge  nms 
down  and  separates  the  two  pairs  of  occlusor  scars,  which  are  bordered  by  pro- 
minent ridges.  The  vascular  impressions  consist  of  large  primary  vessels,  wnich 
run  at  once  direct  to  a  short  distance  from  the  frontal  margin,  when  they  be- 
come reflected  on  either  side  to  surround  the  ovarian  spaces. 

The  second  variety,  or  Levt.  distorta  of  J.  de  C.  Sowerby  (Min.  Con.,  tab. 
615,  fig.  3)  is  more  properly  speaking  a  malformation  of  the  Stropk.  rkom- 
boidalis,  var.  analoaa,  ana  in  which  the  dorsal  valve  becomes  convex  instead  of 
concave ;  but  all  toe  other  characters  arc  similar  to  those  of  the  typical  shape. 
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and  the  name  dUtorta  should  therefore  be  retained  only  as  a  varietal  designa- 
tion. 

In  1843>  Prof,  de  Koninck  observed  with  justice  that  it  was  impossible  to 
distinguish  the  Silurian  SiropA,  rhomboidalis  ftom  the  Carboniferous  St.  analoga^ 
and  he  united  the  two,  as  well  as  several  others,  under  a  single  denomination ; 
and  although  the  generalitv  of  palaeontologists  have  preferred  retaining  the  two 
as  distinct  species,  thev  nave  abo  admitted  that  it  was  scarcely  possible  to 
separate  the  Silurian,  Devonian,  and  Carboniferous  specimens.  !Ek)tn  varieties 
have  been  found  in  Scotland;  while  the  typical  form  has  sometimes  attained  an 
inch  and  a-quarter  in  length  by  two  and  a-half  in  breadth,  and  still  lar^r  indi- 
viduals have  been  obtained  in  England  and  in  Ireland.  In  Stirlingshire  the 
typ>ical  variety  is  found  in  the  Campsie  main-limestone  and  Corrie  Bum  beds ; 
while  the  variety  distorta  occurs  at  Gare  in  Lanarkshire,  at  two  hundred  and 
thirty-nine  fathoms  below  the  "Ell  coal,"  and  three  hundred  and  forty-three  at 
Waygateshaw ;  in  Eenfrewshire,  at  Davieland-quarry,  near  Thomliebank. 

SuB-GENus  Stbeftorhtnchus.    King.    1849. 

The  shells  composing  this  sub-genus  are  closely  related  to  Strophomena ;  they 
are  usually  semicircukr,  convex,  or  concavo-convex,  and  externally  striatea ; 
the  ventral  v^ve  possessing  a  prolonged  and  oftentimes  bent  or  twisted  beak. 
But  a  single  species  and  some  varieties  occur  in  Scottish  Carboniferous  strata. 

XXV. — Stbjbptobhynchxjs  cbenistkia.    Phillips.    PI.  i.,  figs.  16-25. 

Spirifera  erenistria,  Phillips'  GeoL  of  Yorkshire,  vol.  ii.,  pi.  ix.,  fig.  6,  1836. 
Spirifera  araehnoidea,  S.  senilis,  and  S.  radialU  of  Phillips ;  Orthis  Kelliiy 
O.  cylindriea,  0.  eaduca^  0.  granulosa  (?),  and  0.  Bechei,  M'Coy ;  0.  SAarpei, 
Portlock ;  and  0.  Portlockiana,  Semenow,  appear  to  be  either  synonyms  or 
simple  varieties  of  Sir.  erenUtria  of  Phillips. 

The  shells  of  which  this  species  is  composed  are  more  often  compressed  and 
semidrcuhur ;  the  hinge-line  straight,  ana  either  a  little  shorter  or  slightly  ex- 
cee^Ung  the  width  of  the  shell  at  the  prolonged  acute  cardinal  angles.  The 
valves  vary  considerably  in  their  curves  and  directions ;  in  some  specimens  they 
are  both  convex  or  much  compressed,  and  straight  throughout,  while  in  other 
examples  the  dorsal  one  alone  is  convex,  or  flat  to  a  certain  distance,  when  it 
becomes  deflected,  and  assumes  a  lesser  or  greater  degree  of  convexity ;  the 
ventral  valve  being  in  the  same  shell  convex  at,  and  to  some  distance  from,  the 
beak,  when  it  becomes  slightly  concave  towa^  the  margins,  following  the 
curves  of  the  opposite  valve.  The  area  in  the  dorsal  valve  is  linear,  while  that 
of  the  ventral  one  varies  much  in  breadth  and  regularity  on  account  of  the  bedc 
bein^  sometimes  twisted  more  to  the  one  than  to  the  other  side.  The  ventral 
area  is  likewise  divided  by  a  triangular  fissure,  covered  by  a  pseudd-deltidium. 
Exteriorly  the  valves  are  ornamented  with  numerous  strong  radiating  crenu- 
lated  striae,  of  unequal  thickness,  which  increase  in  number  towards  the  marc:in, 
while  the  interspaces  are  similarly  and  partially  occupied  by  one  or  more  sm^er 
longitudinal  stnae.  In  the  interior  of  the  dorsal  valve  a  strong  hinffe-tooth  is 
situated  on  either  side  at  the  base  of  the  fissure,  supported  by  smaU  dental  or 
rostral  plates.  The  muscular  impressions  form  a  saucer-shaped  depression, 
partially  surrounded  by  a  slightly  elevated  ridge ;  the  occlusor  (A)  occupies  the 
central  portion,  and  forms  two  small  elongated  impressions,  separated  by  a 
slightly  elevated  mesial  ridge,  and  on  either  side  are  tne  larger  scars  (R),  appa- 
rently composed  of  two  parts,  the  anterior  or  central  being  due  to  the  (fivarica 
tor,  while  the  other  or  outer  one  would  be  produced  by  tne  ventral  adjuster? 
In  the  interior  of  the  dorsal  valve^  the  cardinal  process  (to  which  were  affixed 
the  divaricator  muscular  fibres)  is  composed  of  two  testaceous  projections. 
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The  sockct-pktcs  exe  Urffc,  and  partially  united  to  the  lower  portioD  of  the  car- 
dioal  process.  Under  thnse,  on  Ibc  bottom  of  the  valve,  moj  be  seen  the 
quadruple  impressions  left  by  the  occlusor,  and  which  occiiny  above  one-third 
of  the  len^h  of  the  valve,  and  are  arranged  in  pairs,  divided  bj  a  short  touuded 
median  ridge. 

Mod;  BO-t«nncd  9])peies  appear  to  have  been  created  out  of  this  most  variahle 
species,  and  indeed  it  is  moat  puzzling  and  difficult  to  saj  how  far  we  may  he 
pennittcd  to  limit  the  extent  of  variation,  but  it  has  appeared  to  me  (afier  a 
minute  and  lengthened  ciiaminntion  of  a  multitude  of  English,  Irish,  Scotch, 
and  foreign  examples  of  these  said  species)  that  they  all  appear  so  intimately 
connected  and  linked  together  by  intermediate  and  insensible  gradoations  of 
shape,  that  one  would  not  be  justified,  I  think,  in  maintoiniug  as  distinct  what 

ajat  in  reality  to  be  united.  In  Scotland  we  find  examples  which  might  be 
erred  to  the  Sirep.  crenulria,  SI.  araehxoideui,  SI.  tmitU,  St.  radialU,  and 
St.  Kellii,  and  of  most  of  which  representations  are  given  in  our  plate ;  hot 
considering  Si.  crimiatria  as  the  typical  shape,  if  any  of  the  other  names  at 
retained,  tney  should  be  so  simply  as  varieUl  designations.  St.  erenUtria  hu 
sometimes  attained  considerable  dimensions,  a  Scottish  example  having  nut- 
snred  three  inches  in  length  by  four  and  a-h^  in  width,  and  ot  this  an  oull^ 
(fig.'  17)  will  be  found  in  qui  plate,  and  the  Britbh  Museum  possesses  a  fid- 
pan  example  of  still  larger  pioportions.  It  is  also  a  Devonian  as  well  u  > 
Carboniferous  species. 

Fig.  15  of  our  pbite  would  agree  with  Phillips'  original  typical  form  of  S. 
creaulria.  St.  araciaoidfiii  is  a  still  more  depressed  condition  of  the  specio, 
while  in  the  variety  khUU  the  cnuvexitf  of  the  ventral  valve  is  unusually  etmL 
In  SC.  Kellii  the  dorsal  valve  is  more  t  Dan  ordinarily  convex,  with  a  sIigEt  if- 

Ercssion  along  the  middle,  while  the  ventral  valve,  convex  at  or  about  the  bcsk, 
ecomcs  concave  towards  the  mai^n.  The  external  sculpture  varies  litcirise 
in  different  specimens,  for  it  so  happens  that  the  htr^cr  radiating  stris  are  at 
times  so  close  that  there  exists  hardly  space  sufficient  for  a  single  smalleT 
longitudinal  stria;,  while  on  the  contrary,  in  other  examples,  in  the  mteneimig 
spaces,  there  is  room  for  two  or  more  distinct  but  smaller  longitudinal  shie, 
and  in  this  last  catej^ry  will  be  found  located  the  S.  radiatii.  If,  therC' 
fore,  we  arc  to  mamtain  as  distinct  the  so'tcrmed  species  enumeialid 
at  the  commencement  of  this  dcacriplion,  it  will  be  necessary  to  create  as  nuuiy 
more,  for  it  will  be  often  most  puzzling  to  know  where  to  locate  several « 
those  intermediate  shapes  which  unite  St.  aenilk  and  Si.  radiaiii  to  SI.  erait- 
tria,  etc.  The  varieties  crenisiria  and  radiaiii  were  figured  by  David  XJrein 
his  "  History  of  Rutherglon  and  Kilbride :"  1793. 

St.  erenutria  and  its  varieties  radiali'  and  ienitU  occur  in  many  ScotUsk 
localities.  At  Gare  in  Laiiarksliire  it  occurs  at  two  hundred  and  thirty-niiH 
fathoms  below  "  Ell  coal,"  and  three  bimdred  and  forty-one  at  Raes  GiU.  It  is 
found  also  at  Brocklcy  and  Middlcholm,  near  Lcsmob^ ;  Auchcntibber,  111^ 
Blantyre ;  Kobroyston,  north  of  Glaseow ;  and  at  Fhilipshill  and  Damlej- 
quames,  Bast  Kubride.  In  Renfrewshire,  at  Barrhead  and  Orchard-quant, 
Tbomliehank.  In  Dumbartonshire,  at  Nctherwood,  near  Cast lecaiy.  LiAn- 
shire,  at  Rouchwood  and  West  Broadstone,  Beilh;  Auclicnikcigli,  near  Dalir; 
Goldcraig  and  Moiikredding,  Kilwinning  \  Uallerbirst,  Stevenston ;  Cr:iig>& 
near  Kilmarnock ;  Ncathctnewtou  and  Moscow,  jiarish  of  Loudon ;  and  Mh' 
dowfoot,  near  Drumolog;  also  Cessnoek,  near  Galston.  In  Stirlingshirf  ilji 
found  in  several  sti^es-  In  the  Balglass  and  Mill  Bum  beds,  the  Oiinpaie 
majti-limestone,  and  Cbrrie  Bum  beds.  It  occurs  iJso  in  Arran  and  Bute. 
In  Fifesliirc  the  vMieties  above  enumerated,  ns  well  as  St.  Kellii  have  bws 
found  at  Limekilns,  above  Queensferrv. 
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Family  pBODtrcriD^. 

In  the  second  volume  of  the  "  Geologist"  the  characters  of  the  Productida 
have  been  fully  described  and  illustrated,  we  will,  therefore,  generally  observe 
that  this  family  has  been  divided  into  four  genera,  or  sub-genera,  Productus, 
Aulosteges,  Strophalosia,  and  Ckoneies,  but  that,  as  they  all  bear  too  natural  and 
intimate  a  relation  towards  each  other,  and  that  the  characters  brought  forward 
for  separating  or  distinguishing  the  four  groups  above  named  are  of  somewhat 
questionable  value  or  importance,  I  am  oisposed  to  consider  that  AulostegeSy 
Siropiaiona  and  Chonetes  cannot  be  regarded  as  more  than  sub-genera  or  modi- 
fications of  Productus.  No  calcified  processes  exist  for  the  support  of  the  oral 
arms.  In  the  Carboniferous  rocks  of  Scotland  Productus  and  Chonetes  alone 
have  been  hitherto  discovered. 

Genus  Pboductus.    Sowerby.    1814. 

Fifteen  or  sixteen  species  of  Productus  have  been  found  in  Scottish  Car- 
boniferous strata,  and  wliich  have  been  chiefly  distinguished  by  their  external 
shape  and  sculpture,  for  of  the  larger  number  no  interiors  have  been  hitherto 
procured.  The  interior  details  appear  to  vary  but  little,  but  there  exists  some 
small  marked  dissimilarities  in  certain  species,  and  in  order  to  avoid  unnecessary 
repetitions,  we  will  at  once  notice  their  general  features. 

In  Productus  the  internal  surface  of  the  ventral  valve  is  concave,  a  narrow 
mesial  ridge,  oris^inating,  under  the  extremity  of  the  beak,  separates  two 
elongated  ramified  or  dendritic  impressions  which  are  attributed  to  the  adductor 
or  occlusor  muscle ;  and  almost  on  a  level,  immediately  under  or  above,  but 
outside  of  these,  there  exists  two  deep  longitudinally  striated  subquadrate  im- 
pressions, which  are  in  all  probability  due  to  the  carainal  ordivaricator  muscles. 
Impressions  referable  to  adjustor  and  pedicle  muscles  have  not  been  hitherto 
found,  although  Mr.  Hancock  is  of  opinion  that  adjustor  muscles  must  have 
existed  and  been  arranged,  so  as  to  keep  the  valves  adjusted  to  each  other,  and 
thus  to  have  acted  as  a  substitute  for  the  regularly  articulated  hinge,  which  is 
certainly  absent,  if  not  in  all  (?)  at  least  in  the  generality  of  known  species. 
Tlie  only  points  remaining  to  be  noticed  in  connection  with  this  valve  are  the 
deep  concave  sub-spiral  depressions  visible  in  the  interior  of  some  thick  shelled 
Producti,  such  as  P.  giganteus,  and  hollows  which  were  probably  occupied  by 
the  spiral  arms. 

The  internal  surface  of  the  dorsal  valve  is  more  or  less  convex,  sometimes 
almost  flat,  and  presents  in  the  middle  of  the  hinge-line  a  prominent  bilobed,  or 
trilobed  projection  or  cardinal  process,  whose  upper  surface  having  afforded  at- 
tachment to  the  cardinal,  or  divaricator  muscle.  Under  this  a  narrow  lonm- 
tudinal  ridge,  or  septum,  generally  extends  to  about  half  (or  more)  of  tne 
length  of  the  valve,  and  on  either  side  are  seen  the  ramified,  or  dendritic  im- 
pressions wliich  we  consider  to  be  attributable  to  the  adductor,  or  posterior 
aod  anterior  occlusor  muscles  ;  these  are  at  times  situated  so  close  together  on 
either  side  of  the  median  ridge,  as  to  render  the  quadruple  attachment  not  so 
distinct  as  could  be  desired,  but  they  are  well  defined  in  some  valves  of  Pro- 
ductus longispinuSi  as  may  be  seen  by  a  reference  to  fig.  16  of  our  plate  II.  Out- 
side, and  in  front  of  the  muscular  scars  above  described  are  the  two  "  renifonn 
impressions."  Their  surface  is  generally  smooth;  they  are  bounded  with 
ridges,  and  after  dividing  the  occlusor  muscles,  proceeded  in  an  oblique  and 
almost  horizontal  direction,  then  turning  abruptly  backwards,  terminate  at  a 
short  distance  from  their  origin.  There  exists  also  in  many  species,  but  not  in 
all,  two  prominences,  one  on  each  side  of  the  median  ridge,  and  close  to  the 
base  of  the  muscular  scars.  The  internal  surface  of  Productus  is  covered  with 
innumerable  granulations  and  spinose  asperities.    The  shell  itself  being  likewise 
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minntelT  perforated.*     Ezteriorlj  tJie  snrfaoe  is  varioaslT  ocnlpturcd,  and 
spariugl;  or  closelj  covered  with  hollow  tabular  spines.    It  w       '      '    ' 
the  deppaition  of 

and  individuftla  pi  ,  »  .    . 

is  not  always  easy  lo  distingoish  certain  lonDs  which  may  after  all  be  but 
varietiea  of  some  of  the  better  determined  or  chai«ct«rised  spedcB.  It  ia  ven 
desirsbte  1  o  see  the  complication  of  species  disqipear ;  and  when  a  aingle  wul 
defined  species  is  made  to  absorb  <Hie  or  half  a  ooiea  old  and  onreoogninble 
ones,  it  is  a  fftvonr  to  science;  and  our  constant  efforts  should  tend  to  remore 
useless  nsmes  from  the  nomenclatuie,  and  seek  the  paints  of  similaritj  with 
even  more  assiduity  than  the  differences  which  we  are  pione  to  exaggerate  in 
the  constant  desire  to  create  new  spedea. 

XXVI. — Fboductub  GiGU)TB(rs.t  Martin  sp.  PL  v.,  figs.  1-4. 
AmmiU*  gigaatau.  Martin,  Fetrif.  Derb.,  [d.  it.,  fig.  1, 1809. 
This  shell  varies  somewhat  in  shape  aocordiug  to  age  snd  spedmen,  but  is 
nsoally  more  or  less  transversely  oval,  and  dil^ed  at  the  sides.  The  hinge- 
line  is  straight,  and  generally  exceeds  in  width  the  other  portions  of  the  shell. 
It  uausllv  possesses  no  hinge-area,  but  in  some  exceptional  specimeat  tliere  ex- 
ists a  niaimcntarj  ooe,  especially  in  the  ventral  valve  1  no  teeth  or  sockets  ever 
exbtcd  for  the  regular  articulating  of  the  valves,    lite  ventral  valve  is  very 
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convex  or  gibboojs,  the  cardinal  angles  being  ^nerally  prolonged  or  extended 
in  the  shape  of  auiicnlate  expansions,  semi-eylindrically  enrolled,  and  sradually, 
or  more  or  less  abruptly  separated  from  the  gibbous  portion,  or  body,  of  the 
shell ;  the  beak  is  la^,  rounded,  and  often  greatly  incunred,  but  not  always 
overhanging  the  hinge-line.  This  valve  is  also  either  evenly  convex  or  irregu- 
larly, and  more  or  less  deeply  furrowed,  the  surface  being  likewise  covered  with 
a  vast  number  of  longitudinal  flexuous  stris,  which  vary  somewhat  in  thickness 
according  to  age  and  specimen,  three  or  four  generally  occupying  the  width  of  a 
line  towards  the  middle  or  margin  of  the  shell ;  these  little  ribs  are  also  frequently 
confluent,  bifurcating,  or  suddenly  disappearing,  increasing  in  number  as  they 
approach  the  margiiLal  portions  of  the  snell,  and  at  short  intervals  giving  birtn 
to  short  spines,  or  spinulose  asperities,  which  were  more  numerous  and  larger 
upon  the  auriculate  portions  of  the  valve.  The  dorsal  valve  is  concave, 
generally  following  the  curves  of  the  opposite  valve,  somewhat  concentrically 
wrinkled  near  the  hin^-line,  and  longitudinaly  striated  in  a  very  simUar  man- 
ner to  what  we  have  described  for  the  ventral  one.  It  will  not  be  necessary 
to  describe  the  interior  with  any  detail,  since  the  general  description  already 
given,  as  well  as  the  figures  of  our  plate,  wiU  sufficiently  illustrate  all  the 
characters ;  but  we  may  notice  the  great  thickness  of  the  ventral  valve  com- 
pared with  that  of  the  dorsal  one,  which  is  usually  thin.  The  ventral  valves 
of  all  species  of  Productus  do  not  possess  that  extraordinary  thickness  which 
admit  of  those  deep  subspiral  hollows  for  the  accommodation  of  the  spiral  arms, 
which  are  visible  m  the  present  forms.  The  divaricator  muscular  scars  are 
here  immediately  under  and  outside  of  the  occlusor  ones,  while  in  Productus 
longispitms  and  some  other  species,  the  devaricator  impressions  are  almost  upon 
a  level  with  the  occlusor  ones.  In  the  dorsal  valve  the  cardinal  process 
(which  varies  much  in  shape,  according  to  the  specimens  and  age  of  the  indi- 
vidual) is  usually  trilobed,  its  V-«haped  upper  surface  is  usual^  striated,  the 
other  unpressions  are  clearly  defined  m  the  figure. 

This  is  certainly  the  largest  species  of  the  genus  at  present  known,  some 
English  examples  having  attainea  six  inches  and  two  lines  in  length  by  eleven 
inches  four  lines  in  width ;  and  although  no  Scottish  examples  have,  to  mv 
knowledge,  attained  similar  proportions,  some  have  measured  five  and  a-hiJf 
inches  in  length  by  nine  or  ten  in  width. 

Productus  giganteus  characterises  some  of  the  lower  stages  of  the  Car- 
boniferous system  wherein  Brachiopoda  have  been  found ;  thus  at  Braidwood 
Gill,  in  Lanarkshire,  it  is  found  for  the  first  time  at  three  hundred  and  ninety- 
seven  fathoms  below  the  horieon  of  the  "  Ell  Coal." 

In  Stirlingshire  it  occurs  in  the  Mill-Bum  beds,  Campsie.  It  was  likewise 
collected  in  the  island  of  Arran,  by  Prof.  Ramsay,  and  in  red  limestone  at  Close- 
bum,  in  Dumfriesshire,  by  the  late  Br.  Eleming.  In  Edinburgshire,  at  Joppa. 
In  Haddington,  at  Cat  Craig,  near  Dunbar.    In  Peebleshire,  at  Carlops,  etc. 

XXVn. — Productus  latissimus.    J.  Sowerby.    PI.  ii.,  figs.  8-9,  and  pi.  iv., 

fig.  26. 

Productus  latissimus.    J.  Sowerby,  Min.  Con.,  vol.  iv.,  p.  32,  pi.  330,  1822. 

The  shells  composing  this  species  are  very  transversely  elliptical  or  spindle 
shaped,  with  a  long  straight  hinge-line,  and  are  completelv  deprived  ot  area» 
the  breadth  being  more  than  twice  as  great  as  the  length ;  tne  ventral  valve  is 
also  very  convex  forming  in  profile  more  than  a  semicircle ;  the  beak  large  and. 
much  incurved,  while  the  passage  from  the  gibbous  body  of  the  valve  into  the 
auriculate  expansions  or  ears  is  so  gradual  as  to  be  more  often  insensible,  and 
does  not  appear  in  the  many  examples  that  have  passed  under  my  inspection  to 
have  ever  been  so  sharply  separated,  or  defined,  as  is  usually  the  case  with  P. 
giganieus ;  it  is  also  much  more  transverse,  or  elliptical,  thui  is  the  last  named 
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shell,  the  dorsal  valve  being  likewise  extremely  ooncaTe,  and  followa  the  cures 
of  the  opposite  one.  The  surfooe  in  both  valyes  is  ooandj  striated,  the 
flexuous  striae  increasing  irregularly  by  numeroos  intercalations,  and  giving 
rise  at  short  intervals  to  many  small  stout  spinulose  projections.  The  stris 
are  also  proportionably  coarser  and  more  spinulous  tnan  in  the  last  de- 
scribed species,  and  the  shell  itself  much  thmner.  In  the  interior  of  the 
ventral  valve  the  muscular  impressions  appear  to  be  located  nearer  the  extremity 
of  the  beak  than  in  P.  ^anteusy  and  in  the  dorsal  valve  there  appears  to  exist 
a  difference  in  the  detad  of  the  occlusor  muscular  impressions,  as  may  be  seen 
by  comparing  the  figures  we  have  given  of  the  mterior  of  both  species. 
FroductM9  UUimmus  does  not  appear  to  have  ever  attained  anything  like  the 
proportions  of  P.  giaanteus,  for  the  largest  example  I  have  seen  did  not  mudi 
exceed  some  two  incnes  in  length  by  four  and  a-half  in  widtL 

Sowerbv,  Phillips,  de  Koninck,  de  Yemeuil,  and  the  generality  of  authors 
have  considered  the  two  shells,  though  closelv  allied,  to  be  separate  species,  and 
I  am  disposed  to  coincide  with  their  view,  although  some  few  palaeontologists, 
and  in  particular  Prof.  M'Coy  states  '*  positively  that  the  distmctions  do  not 
really  exist ;"  and  it  may  be  here  mentioned  th^,.  although  the  two  species  are 
occasionally  found  in  the  same  strata  and  localities,  more  often  the  one  form  is 
common,  where  the  other  is  absent. 

In  Scotland  P.  latissimus  is  also  one  of  the  most  characteristic  species  in 
some  of  the  lower  stages  of  the  Carboniferous  system.  It  is  found  in  Lanark- 
shire at  two  different  levels,  thus,  at  Belston  Sura  it  occurs  at  two  hundred 
and  sixty -five  fathoms  below  "  Ell  Coal,"  and  three  hundred  and  ninety-one  at 
Braidwood  Gill,  also  at  Brockley,  near  Lesmahae:o.  In  Renfrewshire  at  Arden- 
quarry,  Thorliebank.  In  Ayrshire,  at  Rouffliwood  and  West  Broadstone, 
Beith ;  Auchenskeigh,  Dairy ;  Goldcraig  and  Moukredding,  near  Kilwinning ; 
Hallerhirst,  Stevenston ;  Nethemewton  and  Moscow,  parish  of  Loudon ; 
Meadowfoot,  near  Diimclog  and  MuUockhill,  near  Dairy.  In  Stirlinffshire  it  is 
known  to  Mr.  Young  but  from  the  Craigenglen  (Campsie)  beds.  In  Buteshire, 
in  the  island  of  Arran. 

XXVin. — Productus  SE31IRETICULA.TUS.    Martin.    PI.  iv.,  figs.  1-12. 
Var.  A.,  Anomites  semireticulatus,  Martin,  Petrif.  Derb.,  p.  7,  pL  xxxiL,  figs. 
1-2,  and  pi.  xxxiii.,  fig.  4, 1809,  =  P.  antiquatm^  Sow.,  Min.  Con.,  voL  iv., 

51.  cccxvii.,  figs.  2,  3,  4,  =  P.  Scoiiciat,  Sow.,  Min.  Con.,  pL  Ixix.,  fig.  3,  = 
*.  sulcattts.  Sow.,  Min.  Con.,  tab.  cccxix.,  fig.  2,  etc. 

Var.  B.,  or  Martini,  Sow.,  Min.  Con.,  tab.  cccxvii.,  figs.  2,  3,  4.,  1821,  = 
Anomites  productus,  Martin,  Petrif.  Derb.,  tab.  xxii.,  ligs.  1,  2,  3, 1809,  = 
P.  concinnvs,  Sow.,  Min.  Con.,  tab.  cccxviii.,  fig.  1. 

This  species  has  varied  much  in  its  general  shape,  and  I  entirely  coincide 
with  Prof,  de  Koninck,  while  considering  P.  semireticulatus,  antiqnatM.^, 
Martini,  concinnus,  sulcatus,  and  1  will  add  Scoticus,  as  simple  variations 
in  shape  of  a  single  type  or  species,  for  which  the  term  sewireiiculatus  has 
been  adopted.  These  varieties  are  all  so  intimately  connected  by  in- 
sensible gradation,  that  it  would  often  be  iinpossiole  to  say  to  which 
in  particular  certain  specimens  should  be  referred.  Some  palaeontologists, 
who  do  not  retain  as  distinct  species  all  the  names  above  recorded,*  would 
however  preserve  several  of  tlicm  as  varietal  denominations ;  but  after 
the  careful  examination  of  a  multitude  of  specimens,  I  am  disposed  to  retain 
but  two,  and  which  for  convenience  will  be  here  briefly  noticed  under  separate 
heads. 

*  There  are  other  synonvms,  bnt  which  cannot  be  hero  recorded.    In  my  Monograph  of 
Britiah  Carboniforoaa  Braohiopoda  ftill  details  will  be  found. 
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Yar.  A,  Prodnettu  iemireticuiaius,  figs.  1-8,  is  transversely  oval,  or  of  a 
rounded  quadrate  shape,  but  it  is  also  at  times  somewhat  elongated,  the  hinge- 
line  being  either  rather  shorter  or  as  long  as  the  ^atest  width  of  the  shelL  The 
ventral  valve  is  always  gibbous,  with  and  sometmies  without  a  shallow  longitu- 
dinal median  sinus,  or  depression,  the  auriculate  cardinal  expansions  beinff 
moderately  developed  but  dearly  defined ;  the  beak  is  wide  and  incurved,  both 
nsuallv  covered  with  irregular  concentric  wrinkles,  always  lar^r  and  deeper 
upon  the  auriculate  expansions,  and  the  entire  surface  of  the  shell  is  covered  with 
numerous  radiating  longitudinal  rounded  strisB,  from  which  project  at  variable 
intervals  tabular  spines  of  moderate  length.  The  width  of  the  stris,  as  well  as 
the  interspaces  between  them,  varies  also  acoordinff  to  the  specimen,  two  or 
more  usually  occupying  the  breadth  of  a  line.  The  larger  number  are  simple, 
but  others  bifurcate  here  and  there,  and  sometimes  two  or  more  (in  rare  cases) 
will  unite  towards  the  margin,  so  as  to  form  but  a  single  rib,  while  others  are 
due  to  intercalation.  Several  ribs  will  also  at  times  cluster  together,  so  as  to 
produce  an  elevation,  and  thus  giving  the  frontal  portion  of  the  shell  a  some- 
what grooved  appearance.  The  spines  are  likewise  more  numerous,  lar^r  and 
longer  in  certain  examples  tlianin  others,  but  always  most  so  upon  the  aunculate 
portions  of  the  valves.  The  dorsal  valve  is  slightly  concave,  or  flattened  to 
some  distance  from  the  hinge,  so  that  a  considerable  space  was  left  free  for  the 
soft  portions  of  the  animal ;  the  external  sculpture  is  also  very  similar  to  that 
whicn  has  been  described  for  the  opposite  valve.  The  ventral  valve  is  thicker 
than  the  dorsal  one;  both  become  extremely  thin  and  sometimes  recurved 
near  their  margin.  The  interior  of  both  valves  have  been  often  procured,  and 
in  excellent  preservation,  as  may  be  seen  from  the  figures  of  our  plate,  and  we 
will  merely  notice  that  in  the  ventral  valve  the  occlusor  impressions  are  situated 
almost  upon  a  level  with  the  divaricator  scars,  and  much  lower  in  the  valve 
than  for  example  in  P.  mganteuit  etc.  In  the  dorsal  valve  the  occlusor  impres- 
sions are  often  beautifully  sculptured,  and  the  cardinal  process  is  trilobed. 

Productus  *emireticulatu9  has  sometimes  attained  large  dimensions,  a  Scottish 
specimen  represented  in  our  plate  has  measured  two  inches  three  lines  in  length 
by  two  and  a-half  inches  in  width,  and  it  has  elsewhere  assumed  stiU  lai^r 
proportions.  P.  sulcatus  appears  to  be  nothing  more  than  a  smaller  variety  of 
the  same,  wherein  the  median  sulcus  of  the  ventral  valve  is  more  than  usually 
deepenecC  and  upon  the  lateral  portions  of  the  beak  (close  to  the  auriculate  ex- 
pansions) there  existed  sometimes,  but  not  always,  a  somewhat  elevated  rid^e, 
with  a  row  of  rather  large  prominent  spines.  P.  Scoticus  appears  to  me  to  be 
undoubtedly  a  variation  of  shape  only  of  the  species  under  aescription,  and  not 
of  P.  gigatUeus,  as  has  been  supposed  bv  some  palseontolo^ts.  I  have  had  the 
loan  of  the  oriinnal  figured  specimens  for  several  months  m  my  possession,  and 
both  valves  wiU  be  found  represented  in  our  plate. 

Var.  B,  or  Martiniy  figs.  10-12,  is  distinguished  from  the  preceding  one  by 
the  great  length  and  irregularity  of  its  anterior  prolongation ;  the  arched  beak 
is  suddenly  bent  downwards  in  an  almost  straight  line,  giving  to  some  speci- 
mens a  peculiarly  elongated  and  geniculated  appearance.  The  dorsal  valve  is 
slightly  flattened  to  some  distance  from  the  hmffc-line,  when  it  closely  follows 
the  curves  of  the  opposite  one.  The  thinness  of  the  shell  sometimes  makes  it 
liable  to  fracture  at  some  distance  from  the  beak,  as  ma^  be  seen  in  one  of  the 
figures;  the  lateral  portions  of  the  valve  are  likewise  much  dilated,  with 
numerous  spines  sometimes  projecting  from  the  auriculate  portions  of  the 
valve.  The  beak  is  concentrically  wrinkled,  and  the  entire  surface  is  covered 
with  thread-like  strisB,  which  bifurcate  sometimes  several  times,  especially  upon 
the  lateral  portions  of  the  shell. 

This  is  the  variety  to  which  Martin  in  1809  applied  the  specific  denomination 
of  Anomiies  products,  and  of  which  Sowerby's  Jr.  eoncuimu  is  evidently  only  a 
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smaller  variety  or  sjpsmjm ;  P.  iemirHiemlaims,  and  its  vanety  Mariitd  is  one  of 
the  oommonest  species  of  the  genus  we  find  in  Scotland. 

In  Lanarkshire  it  jas  been  collected  in  several  stages ;  thos,  in  the  parish  of 
Carluke,  at  Braidwood-mcadow,  it  is  found  at  three  hondred  and  seventeen 
fathoms  below  the  "£11  coal,"  three  hundred  and  forty-three  at  Langshaw 
Bum,  three  hundred  and  seventy-five  at  Mosside  and  Nellfield»  three  hundred 
and  ninety-one  at  Braidwood  Gill.  It  occurs  also  at  Brockley,  Birkvrood,  and 
Middlehoun,  near  Lesmahago ;  Calderside,  East  Kilbride;  on  the  east  bank  of 
the  Avon,  near  Strathavon ;  and  Robroyston,  north  of  Glascow.  In  Renfirew- 
shire,  at  Arden-  and  Orchard-quarries,  Thomliebank ;  Barraead  and  Howood, 
near  Paisley.  In  Ayrshire,  at  Rouffhwood  and  West  Broadstone,  Beith; 
Auchenskeigh,  Dairy ;  Goldcraig  and  Monkredding,  near  Kilwinning ;  Cessnock, 
parish  of  (lalston;  Nethemewton,  parish  of  Loudon;  Craigie,  near  Kilmar- 
nock. In  Dumbartonshire,  at  Netherwood  and  Castlecary.  In  Stirlii^shire 
it  occurs  in  several  sta^,  such  as  Crai^nglen,  Balglass  Bum,  Mill  Bum, 
Bal^ochan,  Campsie  mam-limestone  and  ironstone,  black  limestone  and  shale 
of  South  Hill  (Campsie),  Balquarhage  and  Corrie  Bum.  It  baa  also  been  col- 
lected in  Bute,  in  Fifeshire,  and  in  the  Lothians. 

XXIX. — Pboductus  longispinus.    Sowerby.    PL  2,  figs.  10-19. 

Producius  longinpinuity  Sowerby,  Min.  Con.,  vol.  i.,  p.  154,  pi.  Ixviii.,  fig.  1, 
1814,  =  P.  FUmingiiy  Sow.,  =  P.  spinosus.  Sow.,  =  P.  lodatus.  Sow.,  etc. 

The  shell  we  are  about  to  describe  somewhat  resembles  P.  semrefir»latMf, 
but  is  always  a  much  smaller  species,  and  well  distinguished  by  some  of  its  in- 
terior details.  It  is  usually  slightly  transverse,  but  sometimes,  though  more 
rarely,  a  little  longer  than  wide,  toe  hin^c-linc  being  about  as  long  as  the 
greatest  width  of  the  shell.  The  ventral  valve  is  convex,  and  at  timed  gibbous, 
with  or  without  a  mesial  sinus,  which,  commencing  at  a  short  distance  from 
the  extremity  of  the  rounded  and  incurved  beak,  becomes  wider  and  deeper  as 
it  approaches  the  frontal  margin ;  the  auriculate  cardinal  expansions  are  small 
and  slightly  wrinkled,  while  the  entire  surface  of  the  valve  is  covered  with 
numerous  small  radiating  rounded  strise,  tolerably  regular  in  their  course  and 
respective  width,  but  augmenting  in  number  here  and  there  by  the  means  of 
occasional  bifurcation  ana  interciQation.  A  few  irrcgularlv  scattered  and  veir 
long  slender  tabular  spines  project  from  some  of  the  ribs,  ana  are  more  numerous 
on  or  near  the  auriculate  expansions.  The  dorsal  valve  is  concave,  with  a 
small  mesial  rounded  elevation  towards  the  frontal  margin ;  its  surface  is  striated, 
as  we  have  already  described  for  the  ventral  one,  both  valves  bein^  likewise 
marked  with  small  concentric  undulating  wrinkles  on  the  beak,  and  to  some 
distance  from  the  hinge-Hne.  Beautifullv  perfect  interiors  of  both  valves  are 
not  very  rare  in  certain  localities.  On  tne  concave  surface  of  the  ventral  one, 
two  elongated  contiguous  dendritic  occlusor  impressions  project  at  times  con- 
siderably above  the  level  of  the  valve,  and  immediately  under  but  outside  of 
these  may  be  seen  the  two  large  longitudinally  striated  subquadrate  impressions 
attributable  to  the  divaricator  muscle.  A  glance  at  our  figures  of  this  and  at 
the  corresponding  valve  of  P.  semireticulatus  will  explain  better  than  could  be 
done  with  words  the  difference  in  position  occupied  by  these  muscles  in  the  two 
species.  The  occlusors  in  the  last-named  shell  are  almost  upon  a  level  and  longi- 
tudinally parallel  with  the  divaricators ;  while  in  P.  longispimu  the  divaricators 
commence  only  at  or  close  to  the  base  of  the  occlusors.  A  difference  in  the 
arrangement  ot  these  muscles  occurs  likewise  in  P.  punctatus,  and  denotes  that 
the  three  species  might  be  distinguished  alone  by  the  detaUs  connected  with 
these  interior  arrangements,  and  hence  the  importance  of  seeking  for  the 
interiors  of  those  species  of  which  we  do  not  possess — the  detached  valves,  or 
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their  mtemal  casts,  which  are  often  quite  as  instructive.  In  the  interior  of  the 
dorsal  valve  the  cardinal  process  is  proportionally  large  and  trilobed,  under 
which  a  median  longitudinal  ridge  extends  to  a  little  more  than  half  the  length 
of  the  valve,  and  becomes  much  elevated  and  thickened  towards  its  extremity ; 
on  either  side  may  be  seen  a  pair  of  dendritic  scars  formed  by  the  occlusor 
muscle ;  the  reniform  impressions  are  also  well  defined,  and  often  much  raised, 
and  the  sur£eu^  of  the  vaive  is  covered  near  its  margin  with  numerous  spinulose 
asperities ;  minute  canab  traversing  the  valves  are  also  clearly  visible  in  the 
shape  of  punctures,  especially  upon  specimens  that  have  been  slightly 
weathered. 

P.  longUpinus  is  a  common  Scottish  species,  but  which  rarelv  attains  or 
exceeds  nine  or  ten  lines  in  length  by  ten  or  eleven  in  width,  ana  it  is  quite 
certain  that  several  so  termed  species  have  been  made  out  of  accidental  dif- 
ferenoes  peculiar  to  certain  specunens.  I  have  adopted  the  term  lon^ftspinus, 
as  it  stands  first  among  the  s^rnonyms,  and  because  I  believe  the  species  is 
best  known  by  that  denomination  among  British  palaeontologists.  P.  Fleminffii 
was  badly  drawn  and  described  from  a  very  imperfect  specimen ;  while  P. 
lobatiu  is  only  a  variety  in  which  the  median  sulcus  or  farrow  in  the  ventral 
valve  is  deeper  than  usual,  and  is  to  P.  longispinta  what  P.  sulcatut  is  to  P. 
MemireiicuUttus,  =,  P.  spinosus  appears  also  to  have  been  drawn  from  a  specimen 
of  the  shell  under  description,  but  wherein  the  median  sinus  has  not  been 
developed.  The  original  ngured  specimens  of  all  these  so  termed  species  were 
kindly  lent  to  me  by  Prof.  Fleming,  and  of  which  figures  wfll  be  found  in  our 
plate.  Some  other  synonyms  will  be  recorded  and  explained  in  my  larger 
work,  but  which  cannot  be  alluded  to  in  the  present  memoir. 

P.  loHffismnms  occurs  in  several  stages.  At  Bnddwood,  in  Lanarkshire,  it 
occurs  at  three  hundred  and  thirty-seven  fathoms  lower  than  the  "  Ell  coal ;" 
three  hundred  and  thirty-eight  at  Hallcraig ;  three  hundred  and  forty-one  at 
Baes  GiU ;  three  hundred  and  fortv-three  at  Langshaw ;  three  hunored  and 
fifty-four  at  Hill  Head;  three  hunored  and  seventy-one  at  Kilcadzow;  and 
three  hundred  and  seventy-five  at  Thommuir  and  Mosside,  all  in  the  parish  of 
Carluke.  It  is  found  also  at  Kers^:ill  and  Brockley,  near  Lesmahago; 
Auchentibber  and  Calderside,  High  Blantyre ;  Capel  Big,  East  Kilbride ;  the 
east  bank  of  the  Avon,  near  Strathavon.  In  Benfrewshire,  at  Arden-  and 
Orchard-quarries,  Thomliebank.  In  Dumbartonshire,  at  Castlecary.  In  Ayr- 
shire, at  Boughwood  and  West  Broadstone,  Beith;  Auchenskeigh,  Dairy; 
Goldcraig,  near  Kilwinning;  Craigie,  near  Kilmarnock;  and  Netnemewton, 
parish  of  Loudon.  In  Stiriingshire  it  occurs  in  several  stages  at  Craigenglen, 
Balglass  Burn,  Bal^ochan,  the  Campsie  main-limestone,  and  Come  Bum. 
In  Buteshire  in  the  island  of  Arran.  In  Midlothian,  at  Dryden,  etc.  In  Had- 
dingtonshire, at  East  Bams,  near  Dumbar,  etc.,  and  is  found  also  in  Eifeshire 

• 

XXX. — ^Pboductus  carbonarius.    De  Koninck.    PL  iv.,  fig.  14. 

Produeius  carbonarius,  de  Koninck,  Description  des  Animaux  Eossiles  du 
Terrain  Carbonifere  de  la  Belgique,  p.  181,  pi.  xii.  bis,  fig.  1,  1843,  and 
Monographic  du  Genera  Productus,  pi.  x.,  fig.  4. 

Of  this  species  I  am  acquainted  with  but  a  single  Scottish  example.  It 
measures  ten  lines  in  length  by  eleven  in  width.  The  ventral  valve  is 
somewhat  transversely  oval,  gibbous  and  evenly  rounded,  with  small  auri- 
culate  expansions,  and  a  hin^-line  as  long  as  the  greatest  width  of  the 
shell.  The  external  surface  is  ornamented  with  numerous  fine  thread-Uke 
radiating  stris,  tolerably  regular  in  their  course,  and  bifurcating  but  rarely 
upon  their  anterior  prolongation.  From  each  rib  Drojects,  at  short  intervds, 
numerous  slender  spines,  tne  rib  itself  becoming  tnickened  at  the  spot  from. 
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where  the  spine  ori^hiates.  The  beak  is  small,  incnnredy  and  oorered  with  a 
few  slight  concentnc  wrinkles.  In  the  specimen  under  descriptian  the  dorsal 
valve  could  not  be  seen,  nor  am  I  acquainted  with  its  intedor  amngement. 

The  specimen  here  described  is  stated  to  have  been  dmved  from  the  north 
of  Glasgow,  and  is  preserved  in  the  Museum  of  Practical  Geology,  in  London. 

XXXI.— Pboductus  coea.    D'Orbigny.    PL  iv^  fig.  13. 

Produdns  cora,  A.  d'Orbigny,  Pal6ontologie  du  Voyage  dans  rAmerique 
Meridionale,  p.  55,  pL  v.,  figs.  8,  9,  10,  1842,  and  de  Koninck,  Hon.  da 
Genre  Productus,  pL  iv.,  fig.  4,  and  pL  v.,  fig.  2,  =  ProdmcUt  corrwaaU. 
M'Coy. 

The  shells  composing  this  species  are  usually  longer  than  wide,  and  scHne- 
times  irregular  in  their  anterior  prolongation ;  {ne  ventral  valve  is  very  convex, 
regularly  vaulted,  and  at  times  siightlv  fiattened  along  its  middle ;  the  aoiica- 
la&  expansions  are  small,  but  crossea  by  several  deen  undnlating  folds,  which 
extend  to  some  distance  over  the  lateral  portion  of  the  valve,  the  beak  being 
small  and  much  incurved,  while  the  hiage-line  is  about  as  lonff  as  the  greatest 
width  of  the  shell.  The  dorsal  valve  is  concave,  following  dosely  the  curves 
of  the  opposite  one ;  both  are  covered  with  numerous  longitudinal  slender 
fiexuous  filiform  strise,  while  occasional  smaller  ones  are  implanted  between  the 
older,  at  variabb  distances  from  the  beak,  and  which  become  gradually  wider 
and  wider,  until  they  acquire  the  width  of  those  on  either  side. 

Hardly  any  spines  seem  to  have  adorned  this  shell,  a  few  only  being  some- 
times observable  upon  the  auriculate  expansions,  and  near  to  the  hin^e-line. 
The  interior  has  still  to  be  discovered,  and  although  the  species  has  attained 
largish  dimensions  in  various  carboniferous  distncts,  no  ocottish  example  I 
have  hitherto  seen  did  much  exceed  an  iach  in  length  by  something  1^  in 
width. 

P.  cora  docs  not  appear  to  have  been  discovered  in  many  Scottish  localities. 
In  Stirlingshire  it  occurs  in  three  different  but  consecutive  stages,  viz.,  the 
Mill  Bum  and  Balgrochan  beds,  and  in  the  Campsie  main-limestone,  and  iron- 
stone. In  Bcnfrewshire  it  may  be  collected  at  Arden  quarry,  near  Thomlie- 
bank ;  and  in  Ayrshire,  at  West  Broadstonc,  near  Beith. 

XXXII.— -Peoductus  uifDATUs.    Defrance.    PL  iv.,  fig.  15-17. 

Produdtis  undatuity  Defr.  Diet,  des  Sc.  Nat.,  vol.  xliii.,  p.  354-,  1826,  and  De 
Koninck  Monographic  du  Genre  Productus,  pi.  v.,  fig.  3. 

In  Scotland  this  shell  does  not  appear  to  have  quite  attained  an  inch  in 
diameter,  is  suborbicular  and  slightly  transverse,  the  hinge-line  being  rather 
shorter  than  the  greatest  width  of  the  shell.  The  ventral  valve  is  very  convex, 
with  small  auriculate  expansions,  while  the  dorsal  valve  is  moderately  concave ; 
both  are  covered  with  numerous  irregular,  deep,  concentric  folds,  or  undulating 
wrinkles ;  and  in  addition  the  entire  surface  is  longitudinally  striated  in  a  very 
similar  manner  to  what  we  have  described  in  the  preceeuing  species.  The 
transverse  folds  are  very  remarkable  and  easily  distinguish  the  present  species 
from  any  of  the  others ;  they  vary  much,  however,  in  their  width,  depth,  and 
number :  thus,  upon  some  shells,  sixteen  or  seventeen  may  be  counted  upon 
either  valve,  while  in  others  they  do  not  number  much  more  than  half  as  many, 
and  would  appear  to  have  been  wider  and  deeper  in  some  smaller  shells  than  in 
the  larger  ones.  But  few  spines  appear  to  have  projected  from  the  ribs.  The 
interior  of  the  valves  have  still  to  be  discovered. 

P.  undatus  does  not  appear  to  have  been  very  abundant  in  Scotland  At 
Gare,  in  Lanarkshire,  it  occurs  at  two  hundred  and  thirty-nine  fathoms  below 
the  "  £11  cod,"  and  three  hundred  and  forty-three  at  Headsmuir.    In  Stirling- 


DAVIDSON — SCOTTISH  CARBONIFEROUS   BRACHIOPODA.  113 

shire  it  occurs  in  the  Mill  Burn  beds,  and  in  the  Campsie  main-limestone.    In 
Dumbartonshire,  in  the  Gastlecary  limestone. 

XXXin. — PaoDUCTUS  8CABBICULUS.    Martin.    PL  iv.,  fig.  18. 

Afiomiies  seabriculus,  Martin,  Petrif.  Derb.,  pi.  xxxvi.,  fig.  5, 1809.    JProductus, 
Sowerby,  Min.  Con.,  vol.  i,  pi.  clvii.,  pi.  ixix.,  fig.  1. 

This  shell  is  marginally  rotundat'C-quadrate,  and  somewhat  wider  than  long, 
the  ventral  valye  being  convex,  with  small  flattened  auriculate  expansions,  and 
a  wide,  but  slightly  deepened  mesial  depression,  or  sinus ;  the  hinge-line  is 
either  shorter,  or  as  long  as  the  width  of  the  shell,  while  the  dorsad  valve 
becomes  slightly  concave,  with  a  small  median  elevation,  or  fold,  apparent  only 
in  the  vicimty  of  the  frontal  margin.  The  surface  of  the  larger  valve  is  closely 
covered  with  numerous  subregular  striae  swelling  out  at  close  intervals  in  the 
shape  of  oblong  tubercles,  arranged  somewhat  irregularly  in  quincunx,  and 
from  which  project  short  curved  spines ;  the  valves  are  likewise  at  times  feebly 
concentrically  wrinkled,  and  the  surface  of  the  dorsal  valve  is  marked  with 
numerous  small  elongate,  oval,  tubercle-pits. 

I  am  not  acquainted  with  any  good  interiors  of  this  species ;  all  I  know  of 
the  dorsal  valve  is  derived  from  an  internal  cast  in  ironstone,  from  Jock's  Bum, 
in  the  parish  of  Carluke,  and  which  shows  that  the  cardinal  process  was  bi- 
lobed,  and  that  a  small  median  rid^  extended  from  its  base  to  a  little  more 
than  half  the  length  of  the  sheil,  the  muscular  and  reniform  impressions  were 
veiy  faintly  marked,  but  appear  to  be  similar  to  those  of  Producius  punctatus. 
The  largest  Scottish  examples  with  which  I  am  acquainted  measured  fifteen 
lines  in  len^h  by  sixteen  in  width,  but  the  shell  has  attained  much  larger 
dimensions  m  the  neigbourhood  of  Dairy. 

P.  icabriculun  is  plentiful  in  ironstone,  at  Jock's  Bum,  in  Lanarkshire,  at 
three  hundred  fathoms  below  the  "  Ell  coal,"  three  hundred  and  seventy-five  at 
Braid  wood  and  Hill  Head,  in  the  parish  of  Carluke,  at  Brockley,  near  Lesma- 
hago,  and  Robrovston  and  Moodies  Bum  north  of  Glasgow.  In  Stirlingshire  it 
occurs  in  several  stages,  such  as  the  Craigenglen  beds,  Campsie  main-limestone 
and  ironstone,  and  Corrie  Burn.  In  Remrewshire,  at  Barrhead ;  Ho  wood,  near 
Paisley ;  and  Arden-quarry,  Thomliebauk.  In  Dumbartonshire  at  Castlecary. 
In  Ayrshire,  at  Auchenskcigh,  Dairy ;  and  West  Broadstone,  Beith.  It  has 
also  been  found  in  Eifeshire  and  in  tne  Lothians. 

XXXlV. — Productus  punctatus.    Martin.    PI.  iv.,  fig.  20-22. 

Anomite,^  puMtatif^,  Martin,  Petrif.  Derb.,  p.  8,  pi.  xxxvii.,  fig.  6.,  1809.  Pro- 
ductuK,  De  Koninck,  Monographic  du  Genre  Productus,  pi.  xii.,  fig.  2  =  P. 
elfgans,  M'Coy,  etc. 

The  shells  of  which  tliis  species  is  composed  vary  somewhat  in  shape  from 
being  transverse,  or  slightly  elongated;  all  are,  however,  more  or  less 
rotundate  quadrate,  with  a  hinge-line  shorter  than  the  greatest  width  of  the  shell, 
the  auriculate  expansions  being  flattened,  but  not  always  clearly  defined.  The 
ventral  valve  is  moderately  convex,  with  a  wide  longitudinal  sinus,  commencing 
at  a  short  distance  from  the  extremity  of  the  beak,  this  last  being  small  and 
incurved.  The  dorsal  valve  is  but  moderately  concave,  with  a  very  slight 
mesial  elevation,  which  commences  at  about  the  middle  of  the  valve  and  ex- 
tends to  the  front.  The  surface  of  the  valves  are  externally  covered  with 
numerous  sub-regular  concentric  bands,  or  ridges  of  growtli,  which  increase  in 
number  and  breadth  as  they  recede  from  the  extremity  of  the  beak  and  hinge- 
line,  but  in  very  adult  shells  they  again  become  closer  and  closer  as  they  ap- 
proach the  margin.  These  bands  (in  the  ventral  valve)  are  slightly  raised  to- 
wards their  lower  margin,  and  are  abmptly  separated  from  each  other  by  a  luurow 

VOL.    III.  V 
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smooth  space,  after  which  there  exiifts  a  tolerably  regular  row  of  kngtheoed 
tubercles,  or  slender  shining  tabular  spines,  and  again,  below  these,  the  re- 
maining space  is  filled  up  by  irr^ularly  scattered,  but  closely  packed  smaller 
spines ;  all,  however,  overlap  each  othier,  and  lie  so  dose  to  the  yalve  that 
none  d  the  surface  of  the  living  shell  could  be  perceived.  In  the  dorsal  valve 
the  bands  are  slightlv  concave,  but  the  same  arrangement  of  the  spines  is  ob- 
servable.* The  shell  hi  this  species  appesurs  to  have  been  thin,  so  that  it  can- 
not be  easilv  detached  perfect  trom  hard  limestone  matrix,  but  from  certaiB 
shales  weatnered  specimens  can  be  collected  with  all  their  spiny  investment 
completely  preserved.  The  interior  of  both  valves  have  been  found.  In  the 
dorsal  one,  the  cardinal  process  is  very  peculiar  in  shape,  and  Inlobed,  but  the 
muscular  and  reniform  impressions  do  not  differ  materially  from  those  of  other 
species  of  the  ffenus.  In  the  ventral  valve,  however,  the  occlosor  impressions 
extended  much  lower  in  the  valve  than  those  attributable  to  the  divaricator 
muscle,  and  thus  differ  from  what  we  observe  to  have  been  the  case  in  P. 
giganieun,  P.  8emireticul4Uus,  and  other  species. 

The  shell  under  description  attains  sometimes  larger  proportions  than  have 
done  an^  of  the  Scottish  examples  that  have  come  under  my  direct  observation. 
A  specmien  from  Ayrshire  has  measured  two  inches  and  a-half  in  length  by 
nearly  two  inches  ia  width. 

Productus  pundatus  is  not  a  rare  Scottish  fossil.  It  occurs  at  Langshaw 
Bum,  in  Lanarkshire,  at  three  hundred  and  forty  three  fathoms  below  the 
**  Ell  coal,"  three  hundred  and  seventv-five  at  Nellticld,  and  four  hundred  and 
ten  at  Nellficld  Bum ;  also  at  Brockley,  near  Lesmahago.  In  Renfrewshire, 
at  Howood,  near  Paisley;  Barrhead-  and  Ardcn-quarry,  Thomliebaiik.  In 
Dumbartonshire,  at  Cai*tiecary.  In  Ayrshire,  at  llou^hwood  and  West  Broad- 
stone,  Beith;  Auchenskeigh,  Dairy;  Goldcrai^,  Kilwinning;  Cessnock  and 
Nethemewton,  parish  of  Galston.  In  Stirlingshire,  at  Craigcnglen,  Mill  Bum, 
the  Cauipsie  nmin-limestone  and  ironstone,  and  Corrie  Bum.  It  has  also  been 
found  in  the  island  of  Arran  and  in  Bute,  as  well  as  in  the  Lothians  and  Fife. 

XXXV.— Productus  fimbriatus.    J.  de  C.  Sowerby.     PL  ii.,  fig.  27. 

Produda  fimhriata^  J.  de  C.  Sowerby,  Min.  Con.,  vol.  v.,  p.  85,  pL  cccclix., 
fig.  1,  1823.  Prodndm  fmbriatus,  De  Koninck,  Monographic  du  Genre 
Productus,  pi.  xii.,  fig.  3. 

This  is  a  much  smaller  species  than  the  preceding  one,  rarely  exceeding  an 
inch  and  a-quartcr  in  length  by  something  less  in  breadth  :  its  shape  is  longi- 
tudinally oval,  or  ovate,  the  lunge-line  being  a  little  shorter  than  tne  greatest 
widthof  the  shell.  The  ventral  valve  is  very  gibbous  and  greatly  arched  in 
profile,  with  its  beak  much  incurved,  and  re^arly  vaulted,  the  extremity 
being  attenuated,  and  overMng  the  hinge-line  of  the  opposite  valve ;  the  ears 
arc  small  and  but  slightly  marked.  The  dorsal  valve  is  either  nearlv  flat,  or 
but  very  slightly  concave.  As  in  P.  pundatus,  the  surface  of  the  valves  are 
externally  covered  with  numerous  sub-regular,  concentric,  prominent,  bands, 
which  are  in  general  more  separate  than  in  the  preceding  species.  No  example 
I  have  hitlierto  seen  possessed  its  outer  shell  and  spiny  mvestment  in  any  thmg 
like  a  perfect  condition,  but  a  fragment  tolerably  well  preserved  has  led  me  to 
conclude  that  the  arrangement  of  the  tubular  spines  did  not  materially  differ 
from  that  of  Produdm  pundatus  for  there  eviaently  did  exist  some  smaller 
spines  under  the  row  of  larger  ones,  but  which  alone  seem  to  have  left 

•  In  1793,  David  Ure  gave  us  a  very  good  descriptioii  of  this  sheD  ;  he  states  that  both 
valves  are  covered  with  Eumall  spines  resembling  hair,  and  so  numerouB  that  a  largish  example 
contains  upwards  of  ten  thousand ;  and  that  they  ho  so  closely  together  that  uie  surfftcc  of 
the  shell  is  entirely  concealed  firom  view. 
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elongated  tubercles  on  the  surface  of  the  casts.  The  larger  spines  do  not,  how- 
ever, appear  to  have  been  quite  so  close  together  as  in  the  preceding  species. 
Therefore,  although  P.  Jimiriatus  possesses  much  similarity  in  character  to 
P.  punetaius ;  it  may  be  easik  distinguished  by  the  elongated  oval  shape  of 
its  valves.  P.  fimbriatw  is  n)und  at  Hill  Head,  in  Lanarkshire,  at  three 
hundred  and  seventy-one  fathoms  below  the  "Ell  coal ;"  also  at  Middleholm, 
near  Lesmahago.  In  Stirlin^hire,  in  the  Campsie  main-limestone.  In  Ayr- 
shire, at  West  Broadstone,  JBeith ;  Meadowfoot,  near  Drunclog;  Cessnock, 
parish  of  Galston.  It  has  also  been  found  in  the  Lothians  and  in  Fife- 
shire. 

(To  be  continued,) 
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Geological  Society  of  London,  Janwiry  4,  1860. — Prof.  J.  Phillips, 
President,  in  the  Chair. 

"  On  the  Flora  of  the  Silurian,  Devonian,  and  Lower  Carboniferous  Forma- 
tions."   By  Prof.  H.  R.  Goeppert,  For.  Mem.  G.S. 

The  number  of  all  the  fossil  plants  which  the  author  has  described  as  belong- 
ing to  these  formations  (chiefly  from  Germany)  amounts  to  one  hundred  and 
ei^it^-four  species :  Algie,  thirty  species ;  Cahunincffi,  twenty ;  Asterophyllitese, 
4 ;  FiUces,  sixty-four ;  Selagine®,  thirty-nine ;  Cladoxyle®,  four ;  In  oeggera- 
thisB,  eight;  SigillarisB,  six;  Coiufer»,  six;  Fruits  (uncertain),  three.  Prof. 
Goeppert  has  seen  only  Al^  from  the  Silurian  Rocks.  Sigillaria  Hatumanni 
is  one  of  the  most  interesting  of  the  Lower  Devonian  plants  mentioned ;  and 
Sagenaria  Weltheimiana,  of  the  Middle  Devonian.  The  Upper  Devonian  has 
several  terrestrial  plants.  Of  the  Lower  Carboniferous  Flora»  the  following  are 
the  most  important  and  characteristicplants : — Calamines  transitionis,  Q.  Roe- 
meri,  and  Sagenaria  Weltbeimiana,  The  last  name  supersedes  Knorria  imbri- 
caia. 

**  On  the  Freshwater  Deposits  of  Bessarabia,  Moldavia,  Wallachia>  and  Bul- 
garia."   By  Capt.  T.  Spratt,  RN.,  C.B.,  F.RS.,  F.G.S. 

Capt.  Spratt  first  referred  to  the  many  isolated  patches  of  freshwater  deposits 
in  the  Grecian  Archipelago  and  in  the  neighbourmg  countries,  also  around  the 
Black  Sea,  to  which  others  have  alluded  or  which  have  been  described  by  him- 
self as  evidences  of  the  existence  of  a  great  freshwater  lake,  probably  of  middle 
tertiaxyage. 

On  the  borders  of  the  Yalpuk  Lake,  in  Southern  Bessarabia,  are  sections  ex- 
hibiting old  lacustrine  deposits  containing  similar  fossils  to  those  found  else- 
where Dv  Capt.  Spratt  in  the  strata  referred  by  him  to  the  extensive  oriental 
lake  of  tne  middle  tertiary  period.  Among  these  fossils  are  freshwater  cockles ; 
such  as  are  associated  with  Dreisdna  polymorpha  in  the  strata  at  the  Darda- 
nelles and  elsewhere.  After  some  search  Capt.  Spratt  found  similar  cockles 
living  in  the  Yalpuk  lake ;  and  from  this  evidence,  and  from  the  relatively  dif- 
ferent levels  of  tne  old  lacustrine  deposits  and  the  present  Black  Sea,  he  satis- 
fied himself  of  the  really  freshwater  condition  of  the  old  tertiary  lake ;  the 
Bllck  S^  area  having  been  separated  from  the  old  lacustrine  area  of  Bessara- 
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bia  and  the  Provinees  bj  a  barrier  at  the  Isaktcha  hilla  wfaidi  the  Danube  has 
since  cut  through.  Capt.  Spratt  remarked  that  the  lacuatrine  oonditknis  dT  the 
great  area  in  finstem  Lnrope  and  Asia  Minor  where  he  baa  indicated  fresh- 
water deposits  were  pronibly  interfered  with  by  volcanic  ontbursts,  which 
opened  a  communication  between  the  Euxine  and  Mediterranean,  altering  the 
levels  of  the  region,  causing  the  formation  of  the  great  gravd-beds  at  the  foot 
of  the  Carpathians,  and  an  outspreading  of  the  brown  muiv  superficial  deposits 
of  the  Stcpi)e,  which  are  locally  impregnated  with  mineral  or  marine  salts,  in- 
dicative either  of  the  influx  of  the  sea,  or  of  mineral  solutions  set  free  by  vol- 
canic agencies. 

Capt.  Spnitt  also  described  the  older  rocks,  some  probably  of  Triassic  a^, 
and  others  Cretaceous,  wliich  are  here  conformably  overlaid  oy  the  lacustrme 
de|iosits.  These  he  saw  in  the  hilb,  south  of  the  Danube,  near  Tultcha  and 
Beshtepeli;  also  at  the  Kasclm  Lagoon,  where  both  Cretaceous  shales  and 
marble  containing  CeratUe$,  &c.,  occur ;  the  latter  at  Popin  Island.  At  Dohih 
shina,  a  cape  south  of  the  Raselni  Lagoon,  the  soft  Cretaceous  limestone  is  full 
of  small  Inocerami. 

These  indications  of  Secondair  rocks  are  intimately  connected  with  those 
further  south,  at  Cape  Media  and  Kanara,  formerly  d^cribed  by  the  author. 


LrvERPOOL  Geological  Society. — Janmary  10, 1860. 

"  On  the  Basement-bed  of  the  Kcuper  Formation  in  "Wirral,  and  the  South- 
west of  Lancashire." 

After  referring  to  the  subdivisions  of  the  Trias,  he  described  the  cha- 
racter of  the  upper  red  and  variegivted  sandstone  of  the  Buuter  forma- 
tion, 8ho\i'ing  that  it  had  suffered  a  considerable  amount  of  denudation  previous 
to  the  deposition  of  the  Keu{)cr.  A  bed  of  upi)er  Bunter  sandstone  in  Wirral 
is  found  to  be  almost  entirely  denuded  on  the  northern  side  of  the  Mersey, 
only  the  faintest  traces  of  it  being  visible.  A  slight  unconformity  seems  very 
probable,  but  the  surface  of  the  Bunter  is  so  eroded  and  uneven,  that  it  is  very 
ditficult  to  arrive  at  an  exact  and  satisfactory  conclusion  upon  that  important 
jwint. 

The  base  of  the  Keupcr  is  very  uniform  in  its  lithological  aspect  throughout 
the  district,  bcinff  a  conglomerate  or  coarse  sandstone  containing  quartz-pebbles 
and  nodules  of  clay.  In  colour  the  bed  varies,  but  it  can  Sways  be  dist  iu- 
giiishcd  by  its  hardness  from  the  Bunter  sandstone  beneath.  For  these  and 
other  minor  reasons,  the  author  of  the  pai)er  stated  that  the  Bunter  had  been 
exposed  to  denudation  for  a  long  period  prior  to  the  deposition  of  the  Keuper, 
and  that  most  probably  the  surniee  of  the  former  was  dry  land  during  the 
time  that  the  Muschclkalk  was  being  formed  in  more  southern  and  easterly 
regions.  With  the  exception  of  the  well  known  footprints  of  Emydians  anJ 
Batrachians,  not  a  trace  of  any  animal  or  plant  had  been  found  in  either  the 
Bunter  or  Keuper  formations  of  the  neighbourhood. 

The  examiuatiou  of  the  three  railway-tunnels  under  the  town  of  Liverpool, 
and  of  other  art  ificial  openings,  satisfiictorily  proves  that  the  basement -bed  of 
the  Keui)er  on  the  map  of  the  Geological  Survey  is  altogether  misplax^,  and 
that  that  map  requires  correction,  in  order  to  reuaer  it  an  accurate  guide  to  the 
local  geology. 
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Human  Remains  near  Knaresborough. — Dear  Sm, — The  accompanying 
note  may  interest  some  of  your  readers,  and  will,  I  hope,  receive  elucidation 
from  some  of  your  correspondents. — ^Yours  truly.  Homo  Eossilis." 

Near  Knaresborough,  in  a  cavity  of  the  limestone  strata,  twenty-seven  feet 
below  the  surface,  remains  of  six  human  skeletons  were  discovered  mibedded  in 
fine  alluvial  clay,  which  was  covered  with  large  water-worn  boulders.  This 
cave,  or  fissure,  is  described  as  a  natural  cavity  in  the  limestone  rock,  seven 
feet  wide,  five  feet  high,  and  of  considerable  length ;  it  communicated  with  the 
sniface  by  an  irregular  perpendicular  fissure,  wide  enough  to  allow  a  full-grown 
man  to  pass.  A  small  spring  of  water  trickles  down  the  side  of  this  opening, 
and  is  lost  in  the  porous  limestone  below.  The  skull  of  a  dog,  and  jaw-bone 
of  an  ox  were  found  \iith  the  human  bones ;  no  vestiges  of  works  of  art  were 
observed.  The  provincial  paper  ("Harrowgate  Herala,"  October,  1852),  from 
which  this  account  is  taken,  suggests  that  these  remains  are  of  persons  who 
sought  for  refuge  in  this  cave  from  their  enemies,  and  being  discovered  bv  the 
latter  were  stoned  to  death!  An  ingenious  idea,  certSnly.  One  of  the 
skeletons  is  said  to  be  of  a  young  adult  woman. 

Slickensides. — Noticing,  after  the  late  thaws,  in  riding  by  railway  to  town, 
as  I  have  often  done  before,  that  the  numerous  slips  of  earth  in  the  embank- 
ments and  cuttings  presented  at  their  planes  of  separation  and  slide  smooth 
and  polished  surfaces  very  like,  if  not  indeed  identical  with,  ordinary  "  slicken- 
sides," I  have  thought  a  mere  note  of  these  common  occurrences  might  con- 
vey to  many  others  that  which  they  have  seemed  to  suggest  to  myself,  that 
slickensides  on  the  large  scale  might  often  be  due  to  no  other  more  complex 
cause  than  the  effects  of  wet  and  the  natural  sliding  action  of  mere  subsidence. 
— ^Ed.   Geol. 

Suggestion  respecting  Provincial  Museums. — Among  the  valuable  con- 
tributions to  science  published  by  the  Grovemment  Ordnance  Survev,  one  is  an 
Essay  on  the  Educational  Uses  of  Museums,  from  the  pen  of  tne  late  dis- 
tinguished Edinburgh  University  Professor,  Edward  Forbes.  In  this  essay  I 
find  the  following  passage. 

"  When  the  inquirer  goes  from  one  province  to  another,  from  one  county  to 
another,  he  seeks  first  for  local  collections.  In  almost  every  town,  of  any  size 
or  consequence,  he  finds  a  public  museum ;  but  how  often  does  he  find  any 
part  of  that  museum  devoted  to  the  illustration  of  the  productions  of  the 
district  ?  The  very  feature  which  of  all  others  would  give  interest  and  value 
to  the  collection,  which  would  render  it  most  useful  for  teaching-purposes,  has 
in  most  instances  been  omitted,  or  so  treated  as  to  be  altogether  useless.  Un- 
fortunat-ely,  not  a  few  country  museums  are  little  better  than  raree  shows. 
♦  •  •  Curiosities  from  the  South  Seas — relics  worthless  in  themselves,  de- 
riving their  interest  from  association  with  persons  or  localities — a  few  badly 
stuffed  quadrupeds,  rather  more  birds,  a  stuffed  snake,  a  skinned  alligator,  part 
of  an  Egyptian  mummy,  Indian  gods,  a  case  or  two  of  shells — the  bivalves 
usually  single,  and  the  univalves  decorticated — a  sea-urchin  without  its  spines, 
a  few  common  corals,  the  fruit  of  a  double  cocoa-nut,  some  mixed  antiquities — 
partly  local,  partly  Etruscan,  partly  Roman  and  Egyptian — and  a  case  of 
minerals  and  nuscelianeous  fossils :  such  is  the  inventory  and  about  the  scientific 
order  of  their  contents." — Edward  Forbes,  on  Educational  Uses  of  Museums, 
page  13. 
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The  state  of  things  here  referred  to  by  Prof.  Forbes,  as  a  general  rale  viU  be 
found  more  or  less  to  prevail  in  museums  established  in  towns  that  are  uncon- 
nected with  men  distmguished  by  their  attainments  in  natural  sdenoe.  We 
associate  the  museum  at  Newcastle  with  the  names  of  Hancock,  Alder,  and 
Hutton;  that  of  York  with  Harcourt  and  Phillips ;  Bristol  with  Conybeare  and 
Miller ;  Ipswich  with  that  of  Henslow.  But  many  museuma  exist  without  the 
funds  for  enabling  their  committees  to  maintain  a  permanent  scientific  officer  as 
curator,  and  without  the  advantage  of  securing  for  their  natural  histoir  collec- 
tions that  aid  which  is  within  r^u;h  of  the  museums  at  Newcastle,  ipswidi, 
and  other  places.  In  the  matter  of  dassification  and  the  detenmnation  of 
species,  it  is  not  enough  to  have  the  co-operation  of  those  who  are  willing  to 

gve  time  and  to  work  with  hearty  zeal.    The  indispensable  elanent  here  is 
Lowledge,  and  knowledge  of  a  kind  which  few  honorary  curators  can  reason- 
ablv  be  expected  to  have  at  their  command. 

Now,  if  that  large  class  of  provincial  museums  which  have  but  very  limited 
incomes  were  able  to  take  sudvantage  of  temporary  competent  prmesskmal 
assistance  in  the  arrangement  of  the  collections  they  possess,  the  state  of  thmgs 
referred  to  by  Professor  Forbes  need  no  longer  exist.  This  plan,  too,  of  tem- 
porary curatorship  has  other  very  strong  recommendations.  It  would  put 
museums  all  over  the  kingdom  in  friend^  and  beneficial  communication  with 
one  another,  while  a  system  of  periodical  visitation,  especially  if  combined  with 
the  delivery  of  lectures,  would  tend  to  keep  alive  the  local  spirit  of  interest  in 
these  educational  institutions,  which  in  two  many  cases  is  now  found  to  flag,  if 
not  to  lie  altogether  dormant.  No  man  of  real  science  going  into  a  provincial 
museum  will  look  with  disdain  upon  an  Egyptian  mummy,  or  upon  the  fruit  of 
A  double  cocoa-nut,  provided  these  objects  are  shown  for  a  definite  purpose, 
and  as  forming  part  of  a  series.  But  that  which  evcrv  man  of  science  regrets 
like  Edward  Forbes  is  that  space  and  money  can  oHrCn  be  found  for  Uiese 
things  when  objects  of  infinitely  greater  value  receive  scarcely  any  attention, 
or  are  even  altogether  ignored. 

As  it  respects  the  sum  total  which  museums  throughout  the  kingdom  have 
at  command  after  paying  such  necessary  out-^ings  as  rent,  wages,  etc.,  if  we 
omit  the  University  museums  and  a  few  with  mcoraes  sufl&cient  to  enable  them 
to  maintain  men  of  scientific  reputation  as  salaried  officers,  the  amount  collec- 
tively may  be  roughly  estimated  at  £3,000.  Now,  although  £3,000,  if  divided 
by  the  number  of  existing  museums,  gives  but  a  small  sum  to  each,  yet,  if  made 
the  most  of,  it  would  do  a  great  deal  for  the  accomplishment  of  those  objects 
which  these  institutions  profess  to  have  in  view.  £3,000  would  more  than 
auffice  to  pay  a  sta£P  of  men  of  real  scientific  attainments,  who  should  have 
their  museum-circuits ;  and  with  the  surplus,  ocean-beds  miffht  be  made  to  give 
up  their  treasures,  and  rich  fossil-bearing  districts  be  exj^ored.  But  to  do 
this,  museums  must  recognize  the  importance  of  mutual  co-operation  and  the 
acting  upon  some  common  plan.  So  long  as  each  one  acts  mdependcntly,  so 
long  may  we  expect  that  the  state  of  chaos  so  graphically  pourtrayed  bt  Prof. 
Forbes  will  more  or  less  prevail,  and  many  of  these  institutions  be  only  theo- 
retically what  they  might  be  practically — centres  of  instruction  in  science. — 
E.  Charles woETU,  F.G.S. 

Gems  and  Precious  Stones  in  Situ. — Sir, — Can  you  mform  me  if  it  is 
known  to  what  geological  formations  diamonds,  rubies,  sapphires,  emeralds,  or 
other  precious  stones  belong  P  Have  any,  or  all  of  these  oeen  found  in  situ ; 
And  it  so,  are  they  from  beds  similar  or  of  different  geological  ages  ? 

I  presume  they  cannot  ba  considered  as  being  of  the  age  of  the  gravels  in 
whicn  they  are  usually  found,  but  that  they  must  have  been  detacned  from 
aomc  stratum  in  the  locality  from  which  the  gravels  themselves  were  derived. 
Any  information  on  these  points  will  oblige,  yours  faithfully.  Inquirer. 


NOTKS  AND  QTJEfilES.  119 

Mammauah  Rbmadts  at  Bbidungton.— Dear  Sib, — 1  recently  found  a 
fossil  £lephant's  tusk,  embedded  in  bouldered  chalk,  in  a  line  with,  and  adjoin- 
ing the  commencement  of  the  chalk  near  Bridlington.  In  conseauence  ot  the 
ffreat  pressure  of  boulder  and  other  drift  upon  it,  it  is  much  crusned ;  in  fact, 
the  longest  piece  is  only  six  inches  in  length.  There  were  other  fragments  f « 
siiu  several  inches  long,  and  very  thicK.  Before  I  disturbed  the  tusk  it 
measured  three  feet  nine  inches,  but  when  I  attempted  to  take  it  out  it  fell  into 
pieces. — Yours,  etc.,  Edward  Tdidall. 

Smokino  Pipes  from  the  Excavations  op  the  Surret  Dock. — Dear 
Sib, — At  Greenhithe,  or  Rotherhithe,  near  the  banks  of  the  Thames,  where,  for 
several  mouths  last  year,  the  workmen  have  been  digginjo^  out  a  place  for  a  new 
dock,  called  the  Grand  Surrey  Dock,  they  found,  at  vanous  depths,  a  quantity 
of  day  smoking-pipes  in  a  bed  of  undisturbed  gravel,  which  bed  of  gravel  ex- 
tendea  idl  over  the  dock,  and  the  pipes  spoken  of  were  mixed  in  it  here  and 
there  all  over  all  that  area,  at  various  depths — from  twenty  to  thirty  feet  firom 
the  surface.  The  pipes,  sixteen  in  numl>er,  which  have  been  brought  to  me  are 
all,  with  one  exception,  made  out  of  different  moulds;  there  are  not  two  alike, 
with  the  exception  just  made. 

How  is  it,  I  would  ask,  that  these  pipes  have  been  so  distributed  as  to  be  found 
at  thirty-six  feet  below  the  present  surface  of  the  land  in  that  locality  ?  by 
whom  were  they  made  ?  and  now  long  since? 

The  above  Questions  are  of  interest,  and  perhaps  may  throw  some  light 
on  the  ancient  nistory  of  smoking.  I  may  mention  that  the  pipes,  with  the 
smaller  bowls  were  found  deepest  down  amongst  the  gravel,  and  the  dig- 
gings were  about  from  fifty  to  sixty  yards  from  the  Tlmmes.  Some  of  the 
pipes  had  stems  five  inches  to  six  inches  long,  others  shorter,  all  of  them 
more  or  less  mud-stained  and  broken,  but  not  much  water-worn  or  scratched. 
A  tavern  once  stood  on  part  of  the  site  of  this  new  dock,  which  had 
foundations  four  feet  below  the  present  surface.  This  tavern  was  built  pre- 
vious to  1578,  and  under  it,  at  a  depth  of  fifteen  feet  below  the  founda- 
tion, some  of  the  pipes  were  found. — ^Edward  Tikdall,  Bridlington,  2nd 
Jan.,  1860. 

The  IUd  Chalk  op  Torkshibe. — ^For  the  last  two  years  I  have  searched 
for  this  particular  coloured  stratum  on  the  western  margm  of  the  chalk-hills  of 
Yorkshire,  and  have  found  it  t«  situ,  in  a  few  places,  from  which  also  1  have 
extracted  fossils.  Whv  I  was  first  induced  to  look  out  for  this  coloured  bed 
was  in  consequence  of  knowing  its  existence  at  Speeton,  and  of  seeing  quoted 
in  Phillip's  Manual  of  Geology,  pase  12,  that  Lister  had  found  a  species  of 
belemnite  {B.  JUsterii),  while  ascending  the  Wolds,  at  Speeton,  Londesoro',  and 
Caistor,  but  always  in  a  red  ferruginous  earth. 

Mr.  Wiltshire's  paper,  "  On  the  Red  Chalk"  is  admirably  written,  and  well 
worthy  of  the  greatest  encomium ;  however,  1  find  in  it  a  few  slight  miscon- 
ceptions as  to  the  range  of  some  of  the  Red  Chalk  fossils  of  our  Wolds,  to 
which  1  will,  with  your  permission,  briefly  allude. 

In  that  monograph,  page  6,  it  is  mentioned  that  Young  and  Bird  state  that 
**  at  North  Grinistone  the  coloured  chalk  seems  to  be  wanting."  This,  however, 
is  a  mistake,  or  partially  so,  for  I  find  it  developed  at  a  place  not  far  from 
thence,  immediately  above  the  Kimmerid^  Clay.  1  also  know  of  it  at  other 
situations  not  mentioned  by  other  geologists.  At  page  18  it  is  said  that  the 
Terebratula  biplicata  b  very  common  at  Hunstanton,  but  is  not  known  at 
Speeton,  and  tnat  the  characteristic  fossils  of  the  Red  Chalk  at  Speeton  are 
Terebratula  semialobosa,  Bekmnites  minimus,  B.  elongaia,  and  at  Hunstanton 
Terebratula  biplicata,  Belemnites  mimmus,  and  Spongia  paradoxica.  Mr.  E. 
Tindall,  of  Bridlington,  informs  me  that  he  has  lound  at  Speeton  the  follow- 
ing fossils,  namely,  those  figured  in  phite  i.,  figs.  2,  4,  5 ;  plate  ii.,  fig.  4 ; 


120  THV  0K0L00I8T. 

Dlate  ilL,  figs.  2,  8,  i,  7 ;  pkte  iv.,  figs.  1,  8,  4,  5,  bendes  mai^  others  not 
ngored  by  the  Ber.  T.  Wutshiie.  Henoe  we  have  fossils  at  Speeton  similar 
to  what  are  found  at  Hunstanton.  On  the  w»t  of  our  Wolds,  where  I 
have  met  with  the  Red  Chalk,  I  have  procuied  the  Terebratmla  btDlieaia, 
T.  iemiflobosoy  Sponffia  paradoxica^  and  Belemnites,  etc.  Hence  we  have  in 
Yorkshire  what  is  found  in  Norfolk,  and  also  what  maj  be  brooght  to 
light  from  Lincolnshire.  The  TerebrahUa  bipUeata  is  the  charaderisUc 
shell  where  I  have  searched.  Howerer,  should  any  geologist  doubt  the 
statement  made  by  me,  I  shall  be  ready  and  most  happy  at  any  time  to 
exchange  a  Tereira/ula  biplicaia  for  a  fossil  fit>m  any  other  formation. 
Pebbles  arc  also  plentiful  inland  fipom  Speeton. — Robt.  Mortimeb,  Fimber, 
Yorkshire. 

FiBB  BT  Friction. — [A  note  to  M.  Morlot's  paper,  page  48.] — I  have  read 
somewhere  of  the  dry  dead  branches  of  trees  crossing  each  other  in  a  f(»est 
taking  fire  by  the  see-sawing  action  produced  by  a  strong  wind.  1  do  not 
know  if  any  such  case  be  autnenticatei,  but  if  so,  or  if  fire  was  produced  by 
the  friction  of  dragging  timber  or  felled  trees  over  hard  dry  ground,  tlie 
natural  imitation  of  the  effect  by  an  untutored  savage  would  ceitainly  be  that 
of  artificial  friction,  or  rubbing^  and  he  would  as  certainly  sefect  light 
thoroughly  dry  objects,  such  as  sticks,  for  his  purpose.  Hence  tois  rubbing  of 
sticks  may  have  been  just  as,  if  not  even  more  likely  an  accidental  discoveiy 
as  the  striking  of  flints  or  pyrites. — Ed.  Geol. 

FoSvSiLs  FRok"  Gainford,  Dubham. — Sir, — Would  you  obL'ge  a  beginner 
in  the  scionce,  and  one  who  finds  it  difficult  to  obtain  all  the  information  he 
might  desire  through  books  within  his  reach,  by  the  name  and  species  of  the 
fossils,  the  drawings  of  which  are  sent  herewith.  They  were  founa  on  the  banks 
of  the  river  Tees,  near  Gainford,  Durham.  I  was  struck  with  the  similarity 
existing  between  the  larger  fossil  and  tliose  figured  in  your  February  number, 
de^scribcd  by  Jno.  Tate,  Esq.,  as  annelides,  ana  named  JSione  moniliformU.  At 
the  same  time  I  felt  unable  to  reconcile  tlie  idea  of  their  worm-character,  with 
the  branchings  that  seemed  to  exist,  and  which  were  shown  more  plainly  in  the 
slabs  as  they  lay,  than  in  the  specimens  I  brought  home  with  me.  One  of  the 
drawings  sent  wiU  illustrate  wnat  I  refer  to.  There  also  seems  to  be  a  kind  of 
cirri  along  one,  but  the  impressions  are  coarse,  and  rather  indistinct,  rendering 
it  difficult  to  depict  it  with  accuracy.  They  occurred  in  flaggy  sandstone  slate, 
I  suppose  it  will  be  in  the  Carbomferous  system. — Yours  respectfully.  South 
Durham,  Darlington. 

These  are  the  same  kind  of  fossils  as  those  described  by  Mr.  Tate,  and  re- 
ferred to  by  our  correspondent,  whose  sketches  of  the  fossils  in  question  are 
admirable.  We  refer  him  not  only  to  Mr.  Tate's  figures  and  descriptions,  but 
also  to  Mr.  Hancock's  account  of  sbnilar  vermiform  fossils  in  the  "  ^Vimals  of 
Nat.  Hist."  (December,  1858).  We  are  inclined  to  a^ee  with  Mr.  Hancock 
that  these  markings  have  been  produced  by  the  burrowings  of  small  crustacean 
animals,  forming  galleries  just  beneath  tue  surface,  tlie  roofs  of  which  have 
fallen  in,  leaving  furrow-like  and  beaded  impressions.  The  radiate  or  brush- 
like  form  of  marking  indicated  by  one  of  our  correspondent's  sketches  would 
belong  rather  to  such  galleries,  or  even  to  burica  fuci,  than  to  annelidal 
crawling-tracks. 
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FOLKESTONE. 

By   S.  J.   Mackie,   F.G.S.,   F.S.A. 

(GoiUinued  from  page  90.) 

What  a  sliding,  slipping,  torn,  and  mgged  ruinous  heap  is  that  far- 
famed  Copt  Point  itself,  with  its  ravines  of  shattered  clay-splinters, 
and  its  shivering  peaks  and  promontories.  How  the  rotten  clay 
breaks  and  crumbles  away  beneath  your  foot-tread,  and  goes  scat- 


Lign.  \Z.—BelemHiU$  Litteri,    From  the  Gflolt 


tering  down  in  multitudes  of  leaping,  racing,  bounding  chips  on 
to  the  hard  and  sea-worn  rocks  below.  Pyritous  casts  of  Ammo- 
nites, amber-like  Belemnites,  and  phosphatic  casts  of  Nuculse,  with 
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their  two  prominent  mnscle-markB,  strew  ti&e  cindery-looking 
ground ;  while  here  and  there,  like  homj  flakes,  are  the  thin  angular 
shell-pieces  of  Pollicipes. 

Ldttle  from  its  present  shattered  state  is  to  be  got  firam  the  blue 
clay  at  Copt  Point,  but  it  was  a  rare  field  for  fossils  in  days  gone  fay, 
when  the  weather  was  allowed,  like  the  sea,  to  do  its  work.  I  well 
remember  one  blustering  autumn  day,  when  equinoctial  gales  were 
blowing  hard  and  strong,  stemming  the  fierce  ^south-wester"  aS 
along  the  rugged  shore  from  Dover  to  this  pointy  where  with  eyes 
red  and  half  blinded  with  the  cutting  wind,  seating  myself  on  a  block 
of  gault,  and  chopping  with  my  hand-pick  at  what  I  thought  were 
bits  of  wood,  until  picking  up  a  fragment  in  a  little  mass  of  clay,  I 
found  to  my  horror  I  had  been  innocently  demolishing  a  nearly  per- 
fect crab.  This  incident  to  this  hour  fills  me  with  regret  for  the 
vandalism  I  so  unconsciously  perpetrated.  I  mention  it,  however, 
not  to  perpetuate  my  misfortune,  but  to  warn  others  to  look  closely 
to  their  work  if  they  wish  to  get  good  specimens  of  those  four  or 
five  species  of  crustaceans  which  abound  in  this  stratum.  As  they 
are  ordinarily  sold  by  dealers,  the  carapace  of  the  body  and  some 
few  segments  of  legs  and  claws  are  all  that  are  offered  to  us ;  but  1  am 
satisfied  tliat  if  care  had  been  taken,  very  many  of  the  now  mutilated 
specimens  could  have  been  extracted  in  a  nearly  perfect  state,  as 
the  limbs  being  long  and  tender,  and  generally  slightly  separated 
from  the  body,  they  are,  I  believe,  from  the  rough  way  in  which  these 
fossils  are  usually  extracted,  commonly  lefl  unnoticed  in  the  matrix. 

Crustaceans  of  large  size  and  lobster-like  form  occasionally  occur ; 
and  one  remarkably  beautiful  specimen,  probably  an  Astacus,  or  of  an 
allied  species,  was  obtained  from,  this  locality  some  few  years  since 
by  Mr.  S.  H.  Beckles. 

As  we  pi-oceod  towards  Baker's  Gap,  the  Lower  Greensand  gra- 
dually uprises;  down  this  gully  a  miniature  winter-torrent — the 
draining  of  the  impervious  gault-lands  behind — cascades  over  jutting 
rocks  amidst  the  long  rank  sedgy  grass,  and  trickles — now  lost, 
now  bubbling  up — amongst  the  sea-worn  pebbles  of  the  narrow 
beach  below.  How  ruinous  the  scene!  Piles  of  huge  half- 
worn  boulder-rocks,  undermined  and  fallen  out  from  the  stony  strata 
and  intervening   sandy  beds  of  the  Lower  Greensand,   which  in  a 
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i-jellow  monldering  cHjSP  extends  from  hence  towai^  the 
Harbour ;  great  poats  and  heaps  of  shattered  clay,  ontslips  of  the 
narrowing  wedge-shaped  seam  of  gaolt  above,  line  the  cliff;  while 
«9Test8  of  dank  oHve  sea-weeds  hang  limp  like  drooping  fringes  over 
ledges  of  rough  massive  rock  and  jutting  ridges  of  the  stony  seams 
as  ikej  outcrop  through  the  clattering  shingle,  over  which  the  foam- 
ing waves,  spurting  and  hissing  in  the  cavities  and  caves  formed  by 
the  piled  rocks,  spatter  their  seething  spray  for  the  keen  sea-breese 
to  scatter  like  diamond  drops  of  dew  on  all  the  damp  and  clammy 
objects  around. 

On  the  Lower  Oreensand  we  do  not  purpose  here  to  dwell,  except 
to  say  that  aliiiough  fix>m  the  hardness  and  compactness  of  the  stone- 
beds,  the  incoherent  state  of  ihe  sands,  and  the  general  friableness  of 
the  shells,  its  fossils  can  only  be  obtained  in  a  fragmentary  state. 
They  are,  however,  highly  interesting;  and  any  geologist  who 
wants  work  to  do  may  usefully  employ  himself  in  making  out  the 
stratigTaphical  details  and  zones  of  characteristic  fossils  in  the  strata 
of  the  uppermost  division  which  ranges  along  the  cliff  from  Copt 
Point  to  the  Harbour,  and  is  continued  to  the  westward  of  Folke- 
stone in  the  beautiful  rugged  cliff  that  scarps  the  high  level  grassy 
platform  of  the  Lees,  on  which  the  new  and  handsomest  part  of  the 
town  of  Folkestone  is  built. 

In  such  researches  the  smallest  fragment  of  a  shell  or  bone,  or  any 
other  fossils,  has  its  proper  value, — ^I  never  want  to  teach  people 
to  look  for  pretty  or  fine  things,  but  by  God's  blessing  to  do  useful 
work, — ^in  obtaining  efficient  results,  which  should  be  careMly  com- 
pared with  the  stratigraphical  range  of  the  like  fossils  in  the  lower 
^reensand  deposits  on  the  Continent  and  elsewhere  ;  the  chief  value 
of  such  an  inquiry  being  to  determine  the  relations  in  time  of  the 
various  portions  of  the  greensand  formation  with  each  other,  or  their 
synchronism  with  certain  portions  of  other  Cretaceous  beds  in  differ- 
ent localities,  and  to  increase  our  knowledge  of  the  physical  circum- 
stances under  which  the  lowermost  members  of  the  Cretaceous 
Formation  were  accumulated. 

But  to  return  to  those  &llen  heaps  of  purple  gault.  Damp  and 
wet  with  the  rain  and  the  spray,  they  are  rich  harvest-fields  for  the 
geologist.     Split  and  crack  those  great  unshattered  lumps ;  cleave 
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them  with  yonr  pick ;  break  them  in  their  linM  of  lonunation  witk 
yonr  hammer ;  knock  them  or  out  Uiem  to  pieoea  how  yoa  will,  dxy 
are  teeming  with  fbasilB ;  ereiy  fresh  snr&oe  expoaed  is  glittering 
with  tlie  pearly  iridescent  nacre  of  (iniBhed  or  flatteoed  sheila :  nine- 
tenths  of  the  foBsila,  and  even  more,  are  in  this  oompresaed  and 
distorted  state.  Never  pause  in  your  work  of  deatnction,  for  what 
yoa  leave  nndone  in  that  way  the  sea  and  the  weather  will  very 
speedily  accomplish.  The  elements  mn  certain  to  deatroy  all,  good, 
had,  or  indifferent,  matrix  and  foasilB :  yon  may  save  some  glorions 
treamres.  Oo  to  work,  then,  stontly,  bat  mind,  only  when  tha 
ganlt  is  damji ;  it  is  of  no  use  cracking  and  shatt^ng  the  haid  grey 
lumps  dried  in  the  enmrner's  snn.  In  the  arid  dronghta  of  that 
season  yon  may  recline  on  those  stony  rocky  mins,  and  Ustlenlj 
cast  pebbles  in  Ute  sea,  for  the  lastrona  naoie  of  tlie  ahalls  will  have 
deasicated  into  the  whiteness  of  mere  carbonate  of  lime,  and  the 
intractable  ganlt  will  fracture  into  hundreds  of  little  dioe-like 
fragments,  bnt  the  fossils,  tight-gripped  in  the  hard  and  alirvnken 
clay,  can  never  be  extracted. 


It  were  gloiions  work,  that  work  of  dcstmction,  if  it  were  only  for 
the  gratification  of  the  eye  alone  in  the  resplendent  show  of  the 
scoroFt  of  yellow  golden  cmmjjlcd  Inocemmi  and  Ammonites  which 
eveiy  fresh  broken  purple  tinrfacc  exposes ;  but  there  are  treasure* 
every  now  and  then  to  be  bagged,  or  basketed — for  I  always  use  a 
fiitherman'fl  hatket,  with  a  aqnivro  hole  in  the  lid,  strapped  over  my 
shoulder,  as  the  handiest  object  for  the  purpose,  and  as  tlie  best  both 
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for  the  preaervation  of  the  foesils  and  for  their  eaey  carriage.  All 
ihe  fossUs  ore  not  crumpled  and  distorted,  and  every  here  and  there 
are  perfect  Nncnlas,  fine  lai^  Ammonites,  often  four  to  six  inches 
aoroea,  Sea-nrchina,  Boaldiaria  Parkituonii,  Bolariwm  eonoidewm,  and 
8.  omaivm ;  and  now  and  then  one  meets  with  the  mrer  shells,  sncb 
aa  Beaiaria  Clementma,  Mytilug,  and  prettf  small  Torrilites. 

Passing  on  to  the  weat  side  of  the  town,  we  find  the  greennand 
cHffi  attaining  a  height  of  abont  one  hundred  and  twenty  feet,  and 
capped  only  by  a  few  outlying  rusty  patches  of  gault,  and  a  stream 


of  mortar-like  nodules,  the  weathered  remnants  of  the  "jnnction- 
bed,"  extending  for  abont  half  a  mile  beyond  tlie  Lees.  Even  thin 
capping  has  been  denuded  out  &om  the  site  of  t^e  Battery,  at  tho 
back  of  the  Pavilion  Hotel,  and  its  place  supplied  by  a  deposit  of 
white  marl  and  flint-gravel,  inoscolating  with  or  thinning  ont  under 
n  bed  of  brick-earth.  These  deposits — the  gravel,  marl,  and  brick* 
eartji — have  no  connection  with  the  greenssnd  on  which  they  repose, 
being  altogether  of  more  modem  dat«  and  different  condition,  the 
former  containing  the  remains  of  mammoth,  hippopotamus,  hyiena, 
Triah  elk,  deer,  and  oxen,  and  others  of  the  great  mammalia. 


lie 


THE   0E0L00I9T. 


From  tlie  Lees  the  graensand-clifT  ranges  westward,  presenting  a 
bold,  mg^ed  face,  with  jutting  beds  of  wann  greemah-yellow  etone, 
gbwing  in  tbe  Bun's  bright  beams,  and  looking  ruddier  in  tbeir  con- 
trast with  tho  dark  bushes  of  iaterminglod  gome  and  the  tnils  of 
thTBio  and  other  plants  which  grow  fntia  every  sandy  seam.  A 
pretty  walk  it  is  on  a  snmmer'B  afleraoon  along  the  foot-way.  Below 
is  the  tampike-road  and  the  great  natnial  sea-wall  of  fitUen  roclu, 
resisting  still  the  bnffets  of  the  wares.  There,  too,  bek>w  ns  is  the 
broad  expanse  of  the  Brititih  Channel,  dotted  with  white  sails  of 
freighted  ships  and  fishing-boats,  and  streaked  and  clouded  with  Ibe 
paddle-foam  of  smoking  steamers.  Butterflies  and  moths  flutter 
amongst  tho  rank  herbage,  and  grasshoppers  chirrap  along  the  bank 
that  bars  as  from  the  level  and  fertile  fields. 

As  we  approach  Sandgate,  the  pretty  little  village  with  its  long 
street  of  straggling  houses  and  its  round  caistle  set  in  its  ring  of  semi- 
circular lunettes  bnrats  suddenly  on  the  sight.     A  charming  riew 


Idjm.  16.— SaiuljTaT^,  Tmm  tht  ond  < 
upper,  the  mid.iUBUuice  Iwliuirl  L 
the  Kenlieh  rsg-liedu  of  Hythe. 


villa^  of  tbe  midtUe  divuion«  bt 


indeed  it  is  from  this  abrupt  teimination  of  the  Folkestone  cliffs.  A 
steep  path,  skirting  a  Mnrtello-towor — for  these  round  forta  extend 
for  miles  along  the  coast — winds  down  to  the  village  beneath,  at  the 
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buck  of  whicli  rise  other  cJiflk  of  cUric  green  irony  vater-hoUBtig 
Band,  that  of  the  middle  diviBion,  marked  ererywhere  in  ita  ooorw  hj 
the  prolific  growth  of  eqnisetaoea  and  of  fema. 

From  Seabrook  the  Umestones  and  rag  of  llie  lowest  dinsicm  of 
the  Oreenaand  rise  towards  Hytbe,  in  a  gnwa-ooverad  cliff,  oocaaomHj 
quarried  fur  building  and  lime*biiming,  ttitd  grniuaUj  becomii^ 
higher,  mitil  at  Lympne  we  look  from  another  lofty  headland  oja 
the  flat  map-like  country  of  Hie  Manh,  with  its  linoa  of  djla»  ud 


Linn.  IB.— "JiU'nI'ipc."   Tlic  junction  of 


le  Lovei  QncuMSd  and  Weaia  CliV- 


waler-oj arses.  As  wo  descend  this  promoiil4}i7,  past  the  etalwart 
niina  of  the  ancient  Roman  castrnm,  we  cross  what  I  believe  are  the 
Neocoroian  aanda,  below  the  ragstone-beda,  and  a  pretty  spring  oE 
water,  which  eti-edms  away  by  a  rustic  wooden  gutter,  marks  the 
junction  of  the  SBud  wiih  the  imjiervioue  weald-clay  beneath. 
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Some  readers  may  doabtless  wonder  why  I  have  wandered  all 
along  this  pretty  csoast  to  Lympne*s  old  rained  Roman  castmm, 
which  may  appear,  perhaps,  to  them  to  be  as  little  connected  with 
the  Folkestone  ganlt  as  the  Mansion  House  with  St.  Pauls.  Never- 
theless, there  is  some  "  reason  in  my  madness."  To  the  student 
embaed  with  the  love  of  nature  the  science  of  geology  offers  at  once 
a  sublime  and  unlimited  expanse  :  he  is  in  a  transport  of  deHght  at 
every  step  with  the  knowledge  he  obtains.  Every  new  opening  and 
unfolding  of  the  great  book  of  the  past  overwhelms  him  with  the 
immensity  of  the  ideas  and  reflections  which  arise.  He  has  acquired 
a  new  language,  as  it  were,  and  can  read  the  stirring  stories  recorded 
in  the  ponderous  volume.  To  the  world,  occupied  with  its  cares  and 
trials,  its  anxieties,  or  its  pleasures,  the  volume  hes  open  spread,  but 
few  or  none  read  the  language  in  which  it  is  written.  So  when  we 
isolate  a  locality,  and  attempt  to  teach  its  geology  to  the  mass,  we 
must  treat  our  subject  as  a  simple  story — as  one  simple  incident  in 
the  eventful  past.  We  must  have  a  oneness  of  purpose,  a  sturdy 
truth,  which  however  we  may  attempt  to  grace  it,  must  be  the  lesson 
we  have  to  teach.  I  have  read  in  some  old  Danish  writer's  tale  of 
one  Trimalchio,  who  had  his  epitaph  written  on  a  sun-dial,  that 
everybody  who  consulted  it  might  read  his  name.  With  woithier 
purpose  I  hope  to  engrave  some  solemn  truths  on  these  pages,  which, 
gentle  reader,  form  our  meetingp-place,  and  by  as  pleasantly  as  I  can, 
making  a  book  of  science  one  of  amusement  also,  tempt  you  to  come 
where  these  truths  may  be  read.  '*  A  fisherman  must  bait  his  hooks 
to  the  taste  of  the  Uttle  fishes,  if  he  expects  to  catch  them,"  and 
philosophers  will  never  succeed  by  dry  and  arid  language  in  tempt- 
ing those  who  seek  for  recreation  and  instruction  after  the  labours 
and  duties  of  life.  For  such  I  write,  for  those  who  with  elastic 
tread  and  hearts  lightened  in  holiday  time  of  their  ordinary  daily 
duties  are  seeking  recreation  in  the  innocent  study  of  God*s  works 
and  renovated  health  in  the  cool  breezes  from  the  sea ;  these  I  pre- 
sume not  to  know  the  geologic  history  of  this  blue  clay  band.  For 
their  sakes  it  has  been  that  I  have  rambled  all  along  the  shore  to 
show  them  how  the  Grault  forms  one  section  of  the  great  Cretaceous 
group,  of  which  those  other  strata,  although  so  different  in  their 
mineral  character,  form  also  parts. 

VOL.    111.  K. 
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I  have  pointed  ont  also  the  capping  of  farick-eajrih  and  osaifieioiu 
mar]  on  the  West  CUS,  to  show  to  the  inexperienoed  atodent  that  the 
joxta-pofiition  of  strala  is  no  proof  of  relationahip ;  bat  that  beds  of 
earth  lying  together  in  proximity  may  be  &r  removed  firom  each  ia 
the  dates  of  their  fonnadon,  and  indeed  may  belong  to  very  difieient 
causes  and  events.  In  this  case,  as  in  others,  the  fossils  are  the  true 
wi'**l«>^«  of  the  past ;  and  here  they  teach  ns  that  while  the  cretaoeooi 
rocks  exhibit  from  top  to  bottom  the  dominion  of  the  sea  in  a  remoter 
age,  the  marls  and  brick-earth  were  not  deposited  nntil  after  the 
marine  sediments  of  the  cretaoeons  rocks  had  been  first  raised  into 
dry  land,  and  then  denuded  or  worn  away — sliced  off — to  the  extent 
of  at  least  a  thousand  feet  in  verdcal  height ;  and  that  while  tlie 
former  group  belongs  to  the  mid-period  of  the  earth's  history,  the 
latter  is  of  recent  date,  but  just  preceding  if  not  coeval  with  the  first 
ap[)earance  of  man,  for  the  fossils  it  contains  are  those  of  the  great 
tciTvstrial  beasts,  with  the  remains  of  which  in  other  places  the  flint- 
implements  and  other  traces  of  his  works  are  found.  Let  us  then 
briefly  tell  the  story  of  those  events — it  has  been  often  told  before, 
but  no  matter,  ever}'one  has  not  beard  it,  and  even  those  who  have 
delight  to  dwell  upon  it — and  those  ancient  physical  conditions  with 
which  the  geological  history  of  the  gault  is  associated.  The  con- 
secutive chain  of  events  is  as  readily  conceived  as  it  is  plainly  to  be 
traced. 

Firet,  the  old  dry  land  of  oolitic  rock,  with  its  thick  umbrageous 
forests,  and  its  enormous  river  pouring  into  a  delta — ^rivalling  that  of 
the  Ganges — sediments  that  formed  tlie  Wealden  beds,  sank  gradually 
below  the  level  of  the  sea,  and  the  great  accumulation  of  the  lower 
greensand  took  place.  The  depression  of  the  land  still  going  on,  the 
finer  deposit  of  nmd  reached  higher  on  the  sinking  coast,  and  en- 
croaching on  the  sands  as  they  sank  deeper  and  deeper  beneath  the 
waves,  the  Greensand  became  covered  by  the  Grault.  The  upper 
greensand  would  seem  to  indicate  a  temi)orary  elevation,  or  at  least 
a  shoaling  of  the  water.  Again,  a  further  sinking  carried  the  once 
dry  ground  to  the  depths  of  the  ocean,  where  in  the  quietest  calm  of 
the  abyss  lived  those  little  Foraminifers,  whose  tiny  shells  cluefly 
form  the  mountain  mtiss  of  chalk. 

The  Portland-stone,  on  which  rest  the  Wealden  beds  (of  fresh- 
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water  origin),  is  covered  by  its  ancient  soil,  with  the  stems  of  the 
trees  erect  as  when  thej  grew.  This  was  the  ancient  land,  first 
transformed  into  a  delta,  into  which  the  old  mighty  river  poured  its 
flood.  Here  lived  the  gigantic  Igoanodon ;  here  the  Pterodactyles — 
winged  lixards — ^flitted  in  the  dusky  twilight ;  birds  waded  in  the 
mod  ;  the  hum  of  insects  was  heard  in  the  air.  All,  all  the  strange 
beings  of  those  ancient  days  have  perished,  and  two  thousand  feet  at 
least  of  solid  earth  is  piled  above  their  tomb. 

(To  be  eoniinued,) 


ON    CANADIAN    CAVERNS. 

By  George  D.  Gibb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

The  prominent  feature  of  a  large  portion  of  the  province  of  Canada 
is  the  presence  of  various  limestone  rocks  belonging  to  the  Silurian 
formations.  Until  lately,  the  existence  of  caverns  in  these  rocks,  as 
^well  as  in  those  lying  subjacent — namely  the  Laurentian  of  Sir 
William  Logan,  was  almost  unknown ;  as,  with  the  exception  of  an 
isolated  account  here  and  there,  no  regular  description  of  any  cavern 
had  appeared.  Owing  to  the  labours  of  the  Canadian  Geological 
Survey,  and  of  several  private  individuals,  a  nimiber  of  caverns  have 
been  oiscovered  at  distances  remote  from  one  another ;  some  of  these 
have  received  but  a  passing  notice  in  the  publications  of  the  Survey, 
and  are  not,  therefore,  useful  as  a  means  of  reference.  The  present 
communication,  it  is  hoped,  will  supply  that  deficiency,  as  in  it  I 
purpose  to  embody  short  descriptive  accounts  of  all  the  caverns  of 
Canada  which  are  known  up  to  the  present  time.  The  details  of 
some  of  them  are  not  so  full  as  could  be  desired  ;  nevertheless,  with 
all  the  available  sources  of  information  within  my  reach,  together 
with  personal  observation  in  some,  on  the  whole  the  ^neral  descrip- 
tions may  be  relied  upon  as  accurate,  and  as  contaming  a  correct 
account  of  the  particular  geological  formations  in  which  they  lie. 

For  convenience  of  description,  it  may  be  here  stated  that  the 
boundaries  of  the  province  of  Canada  ai*e  at  the  present  time  as 
follows : — ^North  by  the  Hudson  Bay  Company*s  territories,  and 
shores  of  James'  Bay ;  on  the  west  by  Lakes  Huron,  Superior, 
Lake  of  the  Woods,  Winnipeg,  and  Red  River;  South  by  Lakes 
Erie  and  Ontario,  and  the  states  of  New  York,  Vermont,  and  New 
Hampshire ;  and  to  the  eastward  by  the  River  and  Gulf  of  St.  Law- 
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rcnco,  the  Rtato  of  Maine,  the  provinoe  of  New  BnmRwick,  and  the 
coRtom  count  of  Labrador ;  the  whole  extending  between  tlie  latitude 
of  forty-two  degrees  and  fifty -five  degrees  north,  and  longitude 
fifty-six  and  ninety-eiprht  west. 

I'ho  cavtims  of  Canada  may  conveniently  be  divided  into  two 
cinfises ;  the  first  comprises  those  which  are  at  the  present  time 
Wiished  by  the  waters  of  Inlceji,  seas,  and  rivers,  including  arched, 
pi^rforated,  flower- pot,  and  pillared  ro(!ks,  which  liave  at  one  time 
formed  t])e  iH^undaries  or  walls  of  caverns,  and  all  of  them  nnqacs- 
tionably  the  result  of  aqueous  action.  The  second  comprises  caverns 
and  Kiiblerranean  passagc^s  which  are  situated  on  dry  land,  and  so  &r 
as  we  know,  not  attributable  to  the  same  cause  in  their  origin  as 
tlu^  fii'st,  or  at  least  not  applied  in  the  same  manner. 

Tn  the  fii-st  class  are  included  the  following : — 

1.  CavoiTis  on  the  shores  of  the  Magdalen  Islands. 

2.  (/averiis  and  arched  rocks  at  Pen^^,  Gaspe. 

3.  (iotliic  nrehod  recesses,  Giispe  Bay. 

4.  The  '*  Old  Woman,"  or  flower-pot  rock,  at  Cape  Gaspe. 
r>.  Little  River  Caverns,  Bay  of  Clialeur. 

f).  Arched  and  flower-pot  i-ooks  of  the  Mingan  Islands. 

7.  Pillar  sandstones,  north  coast  of  Gasjje. 

8.  NingJira  Caverns. 

9.  Hower  Pot  Ishind,  Lake  Huron. 

10.  Perforations  and  caverns  af  Michilimacinac,  L.  Huron. 

1 1 .  The  Pictured  Rocks,  Lake  Superior. 

12.  St.  Ignatius  Caverns,  liake  Superior. 
1*3.  Pilasters  of  Mamnielles,  Lake  Superior. 

14.  Thunder  Mountain  and  Pate  Island  I^lasters,  L.  SujK^rior. 

In  the  second  class  are : — 

15.  The  Stcinhauer  Cavern,  Labnulor. 

1<5.  The  basaltic  caverns  of  Henley  Island. 
17.  Einpty  basaltic  dykes  of  Mecattina. 
1.^.  Bigsl)y's  Cavern,  Alui'i^ay  Bay. 
ll>.  Buiichettes  Cavern,  Kikhtre. 

20.  Gibb's  Cavern,  Montreal. 

21.  Probable  c^ivenis  at  Chatham,  on  the  Ottawa. 

22.  Calquliouns  Cavern,   Lanark, 

23.  Quartz  Cavern,  Ijeeds. 

24.  Probable  caverns  at  Kingston,  Lake  Ontario. 

25.  Mono  Cavern. 
20.  Eramosa  Cavern. 

27.  Cavern  in  the  Bass  Islands,  L.  Erie. 

28.  Subten-anean  passages   in   the   Great   Manitonlin  Lsland,  Lake 

Huron. 

29.  Mnrrays  Cavern  and  subtermnean  rivei',  Ottawa. 

30.  Probable  caverns  in  Iron  Island,  Lake  Xipi.ssing. 
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The  raajoritj  of  those  in  the  first  class  are  on  a  level  with  the 
water,  whilst  the  remainder  are  elevated  above,  varying  from  a  few 
to  upwards  of  sixty  feet. 

In  the  second  class  the  level  varies,  but  nearly  all  are  above  that 
of  the  sea,  and,  as  will  presently  be  described,  none  penetrate  the 
earth  to  a  considerable  depth  ;  but  this  may  be  found  to  be  otherwise 
as  the  explorations  are  continued.  In  none  have  animal  remains 
been  found,  excepting  in  one  instance,  and  they  were  discovered 
loose  and  not  imbedded  in  stalagmite  ;  and  so  far  as  I  am  aware,  not 
a  single  object,  such  as  a  flint  arrow-head  or  spear,  used  by  the 
ancient  inhabitants  of  the  country,  has  been  observed.  This  circum- 
stance may  in  some  measure  detract  from  the  present  communica- 
tion ;  that  part  of  the  inquiry  has  still  to  be  worked  out,  as  many  of 
the  caverns  have  been  but  very  partially  explored,  indeed  some  have 
scarcely  been  examine  d  and  as  several  of  them  branch  off  by  means 
of  fissures  and  galleries,  running  from  distinct  chambers  (most  of 
the  latter  containing  stalagmite)  we  may  yet  hope  for  interesting 
discoveries,  particularly  in  that  district  of  country  in  which  exist  the 
huge  caverns  of  Mono  and  Eramosa  in  the  Niagara  limestone  rocks 
of  the  Upper  Silurian  formation.  The  researches  of  my  friend,  Mr. 
Sterry  Hunt,  of  the  Canadian  Geological  Survey,  have  shown  that 
these  limestones  are  essentially  dolomitic,  and  thus  perhaps  favour- 
ably constituted  for  the  development  of  caverns. 


(To  be  continued.) 
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Geological  Society  op  London,  February  29,  I860.— L.  Homer,  Esq., 
President,  in  the  Chair. 

"  On  the  Lower  Lias  of  the  South  of  England."    By  Dr.  T.  Wright,  F.G.S. 

The  author  first  stated  that  the  uppermost  beds  of  the  Lower  Lias  are  those 
containing  Hippopodium  ponderoitum,  and  that  the  lowest  beds  are  those  with 
Ammonites  Flanorbk,  overlying  a  series  of  strata  containing  Esfheria,  &c., 
which  he  separates  from  t^e  Lias,  under  the  name  of  the  Avieula  contorta 
beds.     The  last  rest  on  the  grey  and  red  marls  of  the  Keui)er. 

Dr.  Wnght  then  proceeded  with  the  description  of  the  A.  contorta  beds,  in- 
cluding the  "  Bone-bed,"  having  first  enumerated  the  authors  who  have  written 
on  these  and  the  equivalent  strata  (Kossener,  Shichten,  etc.,)  on  the  Continent. 
The  sections  at  Garden  Cliff,  near  Westbury  on  the  Severn,  at  Wainlode  Cliff, 
at  Aust  Cliff,  at  Penarth,  near  Cardiff,  at  tlnhill  near  Weston-super-Mare,  at 
Culverhole  near  Axmouth,  at  Wilmeote  ana  Binton  near  Stratford-on-Avon, 
were  described  in  detail  as  iUustrating  this  scries;  and  General  Portlock's 
section  of  these  beds  in  the  North  ojf  Ireland  was  iJso  alludt^d  to.     Pecten 
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Falonie/ms,  Ccwditim  Rkatienm^  and  Aoieuim  eaniorta  are  the  chief  molliucin 
fossils  of  this  zone. 

The  next  group  of  strata  are  those  with  AmmtmiUi  PUmarkU  and  Jm.  /iNb- 
»totfL  Some  of  the  foregoing  sections  expose  these  beds,  such  aa  those  it 
Uphill  and  Wilmcote ;  but  tliey  can  be  still  oetter  studied  at  Street  in  SooMr- 
setshire,  wliere  they  have  yielded  so  many  fine  Enalioaaurian  fossils.  Time 
beds  are  also  well  exposea  at  Brockeridge  and  DdTord  in  the  Vale  <tf  Gkn- 
oester,  and  at  Binton  m  Warwickshire. 

InoMtftpa  MitrcAisojt/e  occurs  iu  this  zone,  and  Ostrea  Liojutica  is  tcit  clun^ 
teristic  of  some  of  its  lower  beds.  IcAtkyottattri  and  Plenioaatiri  m  sevenl 
species  are  found  in  tliis  series ;  the  latter  chiefly  in  the  lower  nart.  Of  the 
two  known  specimens  of  the  P/.  megaeepkainn,  one  was  found  in  tneae  beds  near 
Street,  Somerset,  and  the  other  at  Wilmcote,  Warwickshire. 

The  Ammoitilfs  BitcklaMdi  characterizes  tlie  next  higher  group  of  straUt 
which  are  also  known  as  the  Lima-beds.  These  are  well  seen  at  Ljme  Eeg^ 
at  the  Church  Cliff,  and  from  the  Broad  Ledge  to  the  shore,  and  yield  several 
species  of  IchthyoiaitrMn,  also  Am,  Conybeari,  A.  rotiformU^  A,  amgHlaint^  A. 
UreeHougkiif  and  A,  tortilU. 

The  Am.  Tttrneri  beds  are  next,  and  can  also  be  studied  at  Lyme  Regis ; 
they  have  yielded  three  species  of  Ichthyumurus,  Am.  semieostaiiu  and  A. 
Bo/iKardi  belong  to  this  zone. 

The  Am.  obtHum  beds  succeed,  between  the  Broad  Ledge  at  Lyme  and 
Conistoue  Ledge  near  Charmouth;  they  apparently  have  no  sjiurzan  fossils. 
A.  Brookiy  A.  Mlarix,  A.  planiroHaj  and  A.  Vudremeri  accompany  A.  obttt»M. 

The  next  zone  is  that  of  the  Am.  oxymhis^  with  A.  bifrr  and  A.  lacuHoiit*. 
The  beds  with  Am.  runcostatm  comprise,  in  aswnding  order,  the  Ammonite- 
bed,  the  Ilippopodium-bed,  the  coral-band,  ai»d  the  Gryjihcea-bed.  This  zone 
is  well  seen  near  Cheltenham,  at  Lyme,  and  at  Robin's  Hood  Bay  in  Yorkshire. 
Am.  armatuA^  A.  nuduloxu^y  and  A.  Guibalianm  belong  to  the  A.  raricostm  beds. 

Dr.  Wrijflit  then  {)ointed  out  that  the  Acicula  contoria  beds,  like  the  Kossen 
beds,  contain  a  fauna  special  to  themselves,  and  might  as  well  be  classed  with 
the  Trias  as  with  the  Lias.  They  have  a  wide  range  in  the  South  of  England, 
South  Wales,  tlie  Midland  Counties,  and  the  North  of  Ireland.  After  some 
remarks  on  the  more  iiniiortant  features  of  the  several  Ammonite-zones  of  the 
Lower  Lias,  the  author  concluded  b?  remarkinoj  that  as  Q^enstedt  and  Oppel 
had  observed,  the  Middle  Lias  could  be  similarly  subdivided  by  means  of  the 
Ammonites  peculiar  to  it^  several  stages. 


Liverpool  Geological  Societv,  March  13,  1860. — Thomas  Urquhart, 
Esq.,  in  the  Cliair. 

The  Secretarv,  G.  H.  Morton,  Esq.,  F.G.S.,  exhibited  a  number  of  scratched 
boulders,  and  sfiells  of  scvend  species  collected  by  him  from  the  boulder-clay  of 
the  district.  He  showed  how  the  boulders  were  connected  with  the  grooved 
and  striated  surfaces  of  the  sandstone  in  tlie  neighbourhood. 

Thomas  1.  Moore,  Esq.,  of  the  Derby  Museum,  exhibited  Cetacean  remains 
from  more  recent  local  deposits. 

The  Rev.  Henry  H.  Higj^ns  brought  forward  his  proposal  for  the  arrange- 
ment of  the  rwcnt  and  fossil  species,  in  the  new  Liverpool  museum,  in  natiual 
history  series,  without  regam  to  stratigi-aphical  formations.  The  Secretair, 
Dr.  Collingwood,  and  most  of  the  members  of  the  society,  advised  a  geologictJ 
arrangement  of  the  fossils.  It  was  suggested  that  the  Society  should  enrich 
the  valuable  geological  collection  of  the  Royal  Institution,  which,  with  some 
small  additions,  would  assume  considerable  importance. 
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Manchsster  Geological  Societt,  February  16. — On  this  daj  the 
members  of  this  Society  made  an  excursion  to  Burnley,  under  the  direction  of 
the  President,  Sir  James  Kay  Shuttleworth,  Bart.,  Y  .G.S.  After  the  dinner, 
the  President  described  the  Taluable  seams  of  coal  under  the  Gawthorpe  estate, 
and  Mr.  Pickup  described  the  strata  at  the  pit  belonging  to  Messrs  Thursby 
and  Scarlett  at  Spa  Clough.  Mr.  Binney  drew  attention  to  the  bed  of  Unio 
robusifu  as  being  two  hundred  yards  aboye  the  Habergham,  or  assumed  Arley 
mine  of  Full-edge ;  whilst  at  Wigan  the  same  bed  was  only  forty-seyen  yards 
aboye  the  Arley-mine.  In  the  dining-room  were  displayed  Mr.  Wilds'  ex- 
cellent collection  of  fossil  fish-remains  from  Full-edge,  and  sheUs  from  the 
Lower  Coal-measures,  as  also  extensiye  and  yaluable  collections  of  fossil  plants 
from  the  Burnley  Coal-field  belonging  to  Messrs  Whittaker  and  BirtwelL  Mr. 
J.  Mushcn  of  Bunningham  exhibited  some  beautiful  casts  of  cystidcans. 

Ordiiutfy  Monihlv  Meftina,  Fehruary  28. — A  paper  was  read  on  "  Over- 
winding m  Coal  ana  other  Mines,"  by  Thos.  W^mic,  Esq.,  F.G.S. 


NOTES    AND    QUERIES. 

Mb.  Page's  Handbook  or  Geological  Tekms. — y^t  haye  received  a  con- 
siderable number  of  communications  upon  various  points  of  pronunciation. 
We  have  reserved  these  for  a  time,  with  a  view  to  their  publication  together  in 
our  next  number.  We  hope,  therefore,  that  any  intended  suggestions  or  re- 
marks may  be  forwarded  to  us  early  in  the  present  month. 

Limestone  Veins  in  Shai^e  at  tue  Base  of  tiie  Old  Red  Sand- 
stone. — Sir, — A  few  days  since  I  observed  some  irregular  vertical  veins,  or 
thm  dykes  of  dark  grey  compact  limestone,  crossing  a  nearly  horizontal  bed  of 
red  shale  in  and  near  the  load  base  of  the  Old  Kcd  Sandstone,  which  rests  un- 
conformably  upon  beds  very  seldom,  and  then  but  slightly  calcareous.  l%e 
shale  in  which  they  were  observed  is  separated  from  the  overlying  Carbon- 
iferous Limestone  by  a  considerable  tldckness  of  yellowish  sandstone,  of  which 
over  two  hundred  feet  is  exposed.  As  these  veins  do  not  contain  fossils,  and 
there  is  nothing  else  to  show  that  the  limestone  was  derived  from  organic 
sources,  while  the  thickness  of  the  intervcniiig  sandstone  is  against  the 
supposition  that  it  was  deposited  by  infiltration  from  the  Carboniferous 
Limestone.  Perhaps  you,  or  some  of  your  other  readers  will  say  how 
an  occurrence  so  unusual  may  be  accounted  for. — I  am,  etc.,  A.  B.  W., 
Tcmplemore. 

BiBUCAL  Chronology  op  Man. — Sir, — In  reference  to  the  tffxata  guetiio 
of  the  age  of  man  on  the  earth  as  connected  with  the  works  of  human  art 
lately  found  in  France,  one  point  of  consequence  has,  I  think,  been  hitherto 
overlooked,  viz.,  that  we  are  not  confined  by  the  authority  of  the  Bible  to 
the  period  of  six  thousand  years  for  the  date  of  man*s  creation  upon  the  earth. 
Phyres  Clinton,  in  the  appendix  to  his  "  Fasti  Hellenici,"  mentions  the  fact 
that  most  of  our  old  Bible  manuscripts  vary  much  in  their  chronology,  chiefly 
in  the  duration  of  life  assigned  to  the  patriarchs  before  the  Flood,  and  abo  be- 
fore the  time  of  Abraham.  So  considerable  is  this  variation  that  I  believe  I  am 
not  far  wrong  in  stating  that  twelve  thousand,  or  even  twenty  thousand  years 


13G  THE   OEOI.OOIST. 

may  \Ht  c)bt:iincd  fortlic  period  siuoc  mail's  creation  from  some  of  tbeac  mann- 
scripts;  iinil  I  l)(*Ii(*V('  also  that  Mr.  P.  Cliiitun  stated  that  there  was  no  pre^ 
IKuulcnint  rati*  of  authority  for  the  mamiscripta  which  had  been  followed  htthe 
authors  nf  our  Hibh-  tr.iushition.  Tiie  Sept ua^iiit  1raiu»lation, ''.y.,  wsis  fouuded 
on  a  ditU'rcut  srt  of  luanuscripts ;  aud  1  thiuK  also  that  Josephus  is  f^aid  tn 
liavr  iuul  sonic  tpiito  (liirercut  fi'oin  ours.  I  write  only  fnnn  recollect iou,  nnt 
haviu^  till'  books  at  liaud  to  ref(T  to;  but  I  am  sure  of  this  {)oiut,  that  on  tbc 
authority  of  some  of  thi*  in.inusrripts  of  the  Bible,  a  much  lonp:cr  |)eriod  may 
have  elapsed  tlum  the  six  ihousaiul  years  which  are  fjeuendlv  rec«nvfrd.  Iwn- 
eeive  tiiat  the  p(»ssibility  of  sut^h  an  extension  of  time  migbt  ex.tcud  idsotLc 
probability  of  man's  haviut;  breu  c^)eval  with  even  the  mammoth. — I  am,  bir, 
lours  obeiliently,  (The  Kev.)  S.  C. 

PuovixciAL  GkoI/Oukal  MrsKUMs. — Sir, — I  was  well  pleased  to  see  the 
remarks  of  K.  Charleswonh,  F.d.S.,  in  reference  to  Professor  Forbes  sugijes- 
tions  for  establishinp;  *'  Etlucatiomd  Museums."  I  presume  there  is  scarctJy  i 
Geological  Sticiety  in  the  kingdom  but  has  a  nucleus,  at  lezist,  of  a  nmsouniin 
the  sha]K^  of  (me  or  more  cabinets  of  *'  siM*eimens,"  colUrcted  from  the  various 
strata  of  their  surrounding  districts.  AVhat  we  students  of  (.i oology  now  re- 
quire is  to  have  ])ublished  in  your  excellent  ma^i/ine  a  list  of  all  the  Geolcigical 
Societies  of  the  kingdimi,  antf  a  list  of  the  s|>eeimens  collected  in  their  sejiaratc 
districts.  There  would  be  no  ditliculty  in  obtaining  this  iufoi-matifm,  if  y-»u, 
sir,  suggested  to  tin*  secretary  of  each  geological  scx'iety  to  forward  to  you  a 
short  account  of  liuMr  local  strata,  &c.,  and  the  fossils  found  therein.  %  the 
]>ubliealion  of  such  information,  the  readers  of  your  magazine  would  bi'couie 
acquainted  with  a  circle  of  fof>.sil  districts,  would  know  to  what  society  they 
should  write  for  exchan.L'cs,  or  what  spot  to  visit  to  enrich  their  cabinets  or 
local  museums;  a  friendly  feeling  would  be  generated  amongst  the  varimw 
geolo^j^ical  asscjciations,  and  ctmsidcrable  practi(ral  infonnation  obtained.  Wo 
cannot  expect  that  societies  will  give  up  independent  movements  .Mnce  tlify 
must  be  guided  in  some  measure  by  \ov:A  cireun:<»tances ;  but  if  the  teachers  uf 
gi'oloirical  science  would  lay  down  a  j)ractieal  j>lan  for  the  forumtiou  of  pi>)- 
vinei.-il  geological  nniseums  and  mutual  co-operation,  1  have  no  doubt  but  tiiai 
the  various  assoeiations  would  at  onc4?  act  upon  the  suggestions. — Youis 
faithl'ully,  G.  IIohnkk,  (rlasgow.  We  concur  in  the  desirableness  of  the  puhli- 
catiunof  the  lists  sugLTcsted  i»y  our  correspondent,  and  shall  be  obliged  t^>  ihf 
various  secretaries  and  members  of  institutions  and  societies  for  the  necessary 
information. 

Qi'vTKKNARY  Gf.olooy. — Au  interesting  diseussicm  occurred  at  the  ordin;iiy 
meeiingof  the  French  Geological  Society,  on  Novend)er  7th,  which  is  repoiii-d 
in  the  Bulletin  for  January  last.  M.  (Jaudry  produced  specimens  which  he 
ha<l  recently  dug  iVom  the  diluvium  in  the  neigh bourluMul  of  Amien-*.  He 
stated  that  he  h:id  found  axi-s  nearlv  in  cimlact  with  fossil  mammalian  bones, 
together  with  small  pierced  balls,  which  M.  Higollet  considered  to  be  neckl;iec 
bea<ls,  but  which  did  not  with  certainty  sliow  traces  of  human  art.  In  reply 
to  a  quest icm  from  M.  d'Areliijie,  M.  (laudry  said  the  axes  were  not  all  iouiul 
Ivini?  horiz<mtallv  but  at  various  inclinations  and  mostlv  together.  M. 
Desnoyers  eontirmed  these  stalenumts  having  aided  in  the  exiilor;ition.<,  and 
explained  that  many  of  the  implements  were  formed  tn»m  rolled  ix'bbles.  Jlo 
considered  I  he  dej)osit  to  be  a  lluviatile  (me;  it  coutaim^d,  in  beds  of  Siind 
int  erst  rat  ilied  witli  the  i,'ravel,  Cvelades,  Anevlus,  Paludina,  ami  Limna-a.  mid 
could  not  be  diu^  to  tumultuous  causes.  M.  d'Orbiguy  cited  an  instance  al 
J^ie(Hre  of  a  diluvial  gravel  bed  capped  by  a  fluvia'ile  sand  under  the  Livess. 
M.  Desnoyers  explained  the  lluviatile  character  of  the  (h'oosit  by  itsoceuri'cneo 
at  the  eonllucnee  of  a  side  valley  with  the  Simnne,  niul  maintained  that  the 
mammalian  bones  h:ul  been  n)lled,  which  M.  Jourdain  also  stated  was  the  ca.se. 
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M.  Hebert  referred  to  the  well  known  discoveries  of  M.  Perthes  and  the 
labours  of  Mr.  Prestwich,  and  others,  resulting  in  the  production  of  upwards 
of  a  thousand  implements  from  deposits  certaimT  quaternary,  characterized  by 
Blepias  primigeHius  and  Rhinoceros  tichorinus.  He  denied  that  they  had  been 
subsequently  disturbed,  described  them  as  covered  by  a  red  diluvial  clay,  with 
broken  flints  usually  unrolled,  identical  with  the  red  diluvium  of  the  neighbour- 
bood  of  Paris,  and  that  the  brick-earth,  or  loess,  was  superimposed.  He  main- 
tained that  it  is  impossible  that  the  flint  implements  could  have  been 
introduced  into  their  actual  present  position  subsequently  to  the  deposit  of 
the  two  last  named  beds.  Doubtless  the  implements  were  not  rolled  as  were 
the  bones.  In  all  cases  the  axes  lie  under  the  double  mantle  of  the  red  clay 
and  loess,  showing  beyond  all  question  that  they  bcloug  to  the  antecedent 
state  of  things.  If  then  we  admit  with  M,  d'Archiac  that  the  loess  is  the 
result  of  a  general  deposit  independent  of  the  centres,  whence  the  rolled 
gravels  with  elephant  bones  have  radiated ;  that  the  great  extension  of  Alpine 
glaciers  is  subsequent  in  date  to  the  loess,  that  the  turbaries  are  more  recent 
8til(  we  are  obliged  to  conclude  that  the  existence  of  man  in  the  north  of 
France  belongs  to  an  epoch  more  ancient  than  the  qiiatemary ! 

The  identity  of  the  brick-earth  with  the  loess,  toe  local  chrracter  of  upper 

SYels,  require  careful  consideration  before  we  accept  this  as  the  true  place  of 
first-art  stratum ;  but  in  the  present  state  of  our  knowledge  it  may  be  use- 
ful to  call  attention  to  the  sayings  and  doings  of  our  neighbours. — S.  K.  P. 

Hetebo8T£GINa-b£d. — I  sQould  be  much  obliged  if  you  could  let  me  know 
which  is  the  **  Heterosteffina-bed"  at  Malta  mentioned  in  the  paper  read  at  the 
meeting  of  the  Geological  Society,  Jan.  4th,  by  Mr.  T.  11.  Jones. — Yours  truly, 
F.  W.  HuTTON,  Staff  College,  Aldershott. — In  Capt.  Spratt's  notice  of 
the  geoloey  of  Malta,  &c.,  in  the  Geological  Society's  Proceedings,  vol.  iv., 
p.  226  ana  p.  230,  the  ''yellow  sandstone"  is  described  as  being  fulTof  a  "very 
thin  Nummulite,"  referred  to  also  by  Prof.  Forbes  as  the  "  Lenticulite* 
eompkmaiM.^*  It  is  this  bed  which  is  now  known  as  the  "  Hcterostegina-bed," 
and  Mr.  Rupert  Jones  has  favoured  us  with  the  following  remarks  on  the 
subject. 

"  The  thin  Nummulite-like  shell,  found  in  the  dark-yellow  friable  stone,  is 
not  a  Nummulite  nor  a  Lcnticulite.  It  belongs  to  the  Heterostegina  of 
D*Orbigny ;  a  genus  which  is  related  to  Nummulina  and  to  Operculina ;  but 
it  has  ite  chambers  subdivided,  and  is  not  symmetrical  in  its  gronvlih.  The 
yellow  sandstone  is  the  second  great  stratum  from  the  top  of  the  Tertiary 
series  of  beds  at  Malta,  and  is  well  seen  at  several  places  in  that  island  and  in 
the  difis  at  Ranella  Bay,  in  Gozo.  Besides  the  Heterostegina  depresstty  D'Orb., 
this  rock  contains  Glohigerina  buHoides,  D'Orb.,  and  a  few  other  Eoraminifers. 
The  Ijeniieulites  complanatus  of  Basterot  (to  which  the  Maltese  fossil  above 
mentioned  has  been  erroneously  referred)  being  really  a  very  thin  Operculina, 
the  name  ''  Lenticulitcs"  (which  is  inapplicable  in  other  cases  also)  is  disused. 
Operculina  is  a  sub-genus  of  Nummulina. 

Dr.  Wright  has  followed  Spratt  and  Forbes  in  misnaming  this  Heterostegina 
**  Lentieulites  complanutus"  (Ann.  Nat.  Hist.  Qter.,  voL  xv.,  p.  103,  pi.  7,  f.  4.). 
The  latter  name  was  given  by  Basterot  to  a  large  thin  discoidal  fossil  Forami- 
nifer  from  Bordeaux,  now  well  known  as  an  Operculina,  similar  to  such  as  now 
exist  in  the  sea  at  the  Phillipines,  Australia,  and  elsewhere.  Operculitin  com- 
plaiuttdy  however,  also  occurs  at  Malta,  for  Lord  Ducie  has  favoured  the 
writer  with  a  fine  specimen  in  a  very  hard  white  limestone  from  that  island." 

On  the  Divisions  op  tub  Deift  in  Nokfolk  and  Suffolk. — "  As  1 
shall  have  frequent  occasion  to  make  use  of  the  word  diluvium,"  wrote  the  late 
Dr.  Bucklaud^  '*  it  may  be  necessary  to  premise  that  I  apply  it  to  those  ex- 
tensive and  general  deposits  of  superficial  loam  and  gravel  which  appear  to 
VOL.  HI.  ^ 
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have  been  producod  by  the  last  great  ocmYulsioii  that  has  affected  oar  planet"* 
Omitting  any  opinion  upon  the  cause  of  those  dqxMits,  Sur  Charles  Lyell  ffira 
the  following  detiuition  of  the  diluvium:  "Those  accumulations  of  [jfiaTcIiod 
loose  materials  whieh  by  some  geologists  arc  said  to  have  been  produced  bj  the 
action  of  a  diluvian  wave,  or  deluge,  sweeping  over  the  surface  of  the  esitk**! 
More  recent  opinions  upon  the  presumed  agencies  which  have  brought  togethir 
the  heten)gcuous  materials  forming  the  gravel  and  clay  beds,  and  deposited  sad 
spread  them  over  their  present  sites,  have  led  to  the  adoption  of  the  torn 
*'  drift/'  as  mon*  sigiiilieantly  expressing  the  modem  views  held  on  their  mode 
of  transport.  The  "drift/'  therefore,  mcludes  the  series  of  beds  of  gravel, 
sand,  loum,  and  hcmlder-clay,  or  till,  the  latter  being  but  a  uortheru  provindil 
term  for  the  former. 

My  late  friend,  the  highly  intelUgeut  geok^st,  Joshua  Trimmer,  whose  well 
known  intimates  aecjuaintance  with  these  superficial  deposits,  from  an  extended 
examination,  has  given  Iiigh  authority  to  his  remarks  upon  them,  vras  the  first 
to  adopt,  if  not  to  originate,  their  more  defined  division  into  *'  lower  drift,  till, 
or  boulder-eUy,"  "  unpcr  drift,"  and  "  warp  of  tlie  drift." J  My  respetted 
friend  afterwards  divided  his  lower  drift — till,  or  boulder-clay — into  an  apper 
and  lower  boiilder-elay  ;  founding  this  division  upon  what  iie  and  othen  had 
obscn'ed  in  the  Suffolk  eliffs,  at  and  near  to  Gorlesion.  During  the  auuj 
agreeable  gossips  that  I  had  Mitli  my  late  friend,  1  heard  his  views  in  rebtkn 
t-o  the  above-iiient  ioiird  divisions,  and  as  frequently  eombated  them,  from  aot 
having  observed  anything  in  AVest  Norfolk  to  warrant  them;  and  sinee  oit 
residonee  at  Yarmouth,  after  haviuir  repeatedly  examined  the  eliff  from  Cortoo 
to  (iorleston,  and  other  looalities,  1  have  seen  nothing  to  shake  my  seeptiebm 
n])«)n  the  subjoet.  Trimmer  wrote  thus:  "It  apfH'ars  thcit  in  the  Ciorleston 
clilVs  there  are  two  houlder-elays,  separated  bv  a  mass  of  sand,  which,  on  the 
authority  of  \V*(H>dward.  has  hitlierto  piL'^sed  hjr  the  *erag,'  a  term  whieh  hu 
now  beermu*  as  indetinite  as  tliat  of  *  drift/ or  *  drifts.*  The  lower  bouldfr- 
elav  is  tiie  tailiut;  oil'  of  that  so  well  known  for  its  blocks  of  Scandinavian 
orijrin,  and  which  extends  over  tlie  north  of  Kunipe  and  into  the  eastern  side  of 
En«rland.  The  u])per  lj<»ul(hT-clay  is  charaeterizcd  by  an  abundauee  of  oolitic 
detritus  ;"  and  he  ])roee('(ls  to  say  that,  "the  former  overlaps  the  latter,  with  a 
mass  of  s;ind  interpt)sed."§ 

It  appears  from  the  perusal  of  this  eited  paper  that  there  were  anomalies  in 
the  struetures  of  the  su])er(ieial  beds  "which  had  |)erplexed"  Mr.  Trimmer; 
it  also  appears  that  these  perplexities  were  removed  by  meeting  with  (for 
thus  he  wrote)  "some  iKMilders  of  gneiss  on  tlu?  beaeh;  and  though  durinir  a 
rapid  examination  we  found  none  actually  embedded,  Mr.  Gunn  assured  me  he 
had  seen  them  in  the  elilT.''i|  From  having  repeatedly  examined  these  eliff>, 
and  having  also  dug  into  the  so-called  lowerl)ouider-clay,  or  till,  without  meet- 
ing with  a  boulder  of  any  kind  ///  x/7//,  I  cannot  assent  to  the  existence  of  two 
boulder-elays — an  u])perand  a  h)wer. 

Bene^ith  the  siind  undcrlving  the  true  boulder-elay  a  liigldy  femunnous  loani, 
stained  in  places  black  by  (l(*eoiiiposed  vegetable  matter,  exists.  Into  this  bed 
I  du(?  to  the  depth  of  about  five  feet,  and  a  trench,  three  feet  by  two,  without 
meeting  with  anything  but  one  portion  of  black  Hint,  about  the  size  of  my  open 
hand,  with  its  angles  rounded,  and  pebbles  and  small  angular  fragments  of 


•  Rpliriuir  Diliivinnip.  p.  2.    1823. 

t  Gloa8ar>'  in  "The  Priiici]»k'H  of  Gcolopy." 

t  "  On  the  f  loolojrj' of  Norfdlk,  \c."  published  in  the  Jonmal  of  the  Royal  Agricnlmnl 
Society  ofKn^laml,  vol.  vii..  imrt  2.     1HI7. 

§  "  Oil  tho  T^p])cr  and  Tiower  Hnuldcr-cluy  of  tho  Gorlcston  Clifib."  Quart.  JoumiU  of  the 
Goolojfical  Society,  vol.  xiii.    1H67. 

il  Op.  cit. 
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flint,  but  not  a  vestige  of  any  primitive  rock.  This  loam  contains  an  abundance 
of  very  small  fragments  of  tertiary  shells,  resembling  those  from  the  cra^,  as 
also  does  the  sand  above  it.  The  ooulders  of  gneiss  met  with  on  tlie  beach  by 
Messrs.  Trimmer  and  Gnnn,  we  may  venture  to  believe,  had  previously  fallen 
from  the  boulder-clay  above ;  and  those  seen  by  Mr.  Gunn  embedded  in  the 
cliff,  I  am  disposed  to  think,  were  driven  in  and  covered  up  by  violent  tides 
prevailing  on  that  shore,  having  first  fallen  from  above,  and  been  earned  out  to 
aea  by  retiring  waves.  Neither  after  frequent  iterations  of  louff-continued  ex- 
aminations of  the  drift  in  West  Norfolk;  the  written  reports  of  an  intelligent 
well-sinker  upon  the  beds  passed  through  in  forty  wells,  chiefly  in  West  Nor- 
folk, with  a  tew  extending  into  the  centre  of  the  county ;  nor  from  the  ex- 
aminations of  Dr.  Mit<:heil*  have  I  been  able  to  obtain  any  information  that 
would  lead  me  to  believe  in  the  existence  of  two  boulder-clays. 

Both  in  the  gravel-beds  and  boulder-clay  throughout  the  counties  of  Norfolk 
and  Suffolk  large  and  small  rolled  masses  of  primitive  rocks  are  almost  every- 
where met  with,  so  that  the  occurrence  of  them  on  the  Gorlcston  beach  is  to 
be  expected,  and  therefore  they  prove  nothing  towards  the  definition  of  two 
boolder-olays  there. 

Recently  I  have  taken  opportunities  of  examining  into  the  superficial  strata, 
from  the  drift  above  the  boulder-clay  successively  down  to  the  chalk.  In  the 
firat  instance  at  Lowestoft,  where  the  u])pcr  drift,  boulder-clay,  with  the  under- 
lying sand  and  loam  have  been  opened ;  uoxt  at  Gorton  GlilT,  where  the  boulder- 
<uay^  with  the  subjacent  sand,  and  the  so-called  lower  boulder-clay  are  visible 
in  the  cliff ;  then  at  Gorlcston,  where  but  a  small  seam  of  boulder-clay  beneath 
the  vegetable  soil  covers  the  under-lving  sands,  and  where  the  loam  beneath  is 
rarely  visible;  lastly,  where  a  well  has  been  bored  down  into  the  cludk. 
Surely,  in  this  last  instance,  had  a  lower  boulder-clay  existed,  some  indications 
of  it  would  have  been  brought  to  light. 

The  diagrams  of  sections  (p.  ItO)  will  illustrate  the  above  descriptions,  and 
assist  in  the  comprehension  of  my  view  of  the  divisions  of  the  Drift  in  Norfolk 
and  Suffolk. 

To  the  north  of  Yarmouth,  at  Caister  Castle,  at  Ormsby,  and  the  neij^hbour- 
in^  villages  which  1  have  examined,  the  boulder-clay  is  agiiin  seen  cappmg  the 
inlerior  drift-sands,  it  having  been  removed  from  tliem  by  denudation  at  the 
embouchure  of  the  three  rivers,  Waveney,  Yare,  and  Bure,  at  Breydon  Broad. 
At  Ormsby,  in  a  brick-yard,  the  ferruginous  loam  of  the  lower  drift  is  met  with 
nearer  the  surface,  not  enclosing  a  single  boulder.  To  the  west  of  the  sea- 
shore, about  five  miles  inland  from  Lowestoft  and  Gorton,  and  at  Somerleytxm 
brickfield,  also  at  Barnby  and  Eellough,  near  Bcccles,  the  boulder-clay  is  seen 
covered  by  the  upper-drift,  and  "  warp  of  the  drift,"  of  Trimmer.  At  Somer- 
Icyton,  in  the  brickfield,  a  well  has  been  sunk  in  the  loam  and  sand  beneath  the 
boulder-clay  to  the  depth  of  forty  feet ;  and  these  beds  have  been  opened  iiori- 
zontallv  to  nearly  the  same  depth  to  procure  brick -earth,  without  meeting  with 
a  boulder  of  any  kiud,  nor  even  a  flint-stone  of  a  size  adapted  for  paving;  no- 
thing but  small  angular  shingle  and  pebbles. 

In  West  Norfolk  the  boulder-clay  lies  for  the  most  part  immediately  upon 
the  chalk  ;  but  when  a  bed  of  sand  or  gnivel  intervenes,  no  fragments  of  ter- 
tiary marine  shells  arc  to  be  found  in  it,  as  in  similarly  plac<*d  sands  in  East 
Norfolk,  the  former  bed  lying  beyond  the  western  and  northern  margin  of  the 
crag  formation.  The  position  of  the  boulder-clay  near  to  the  surface  is  shown 
with  surprising  accuracy  upon  Smitirs  Geologiciil  Maps  of  Norfolk  and  Suffolk 
by  the  dark  drab-colour  used  for  designating  the  heavy  land.**  in  those  counties. 
If  I  may  presume  to  suggest  an  alteration  of  my  late  esteemed  friend's  divisions 

♦  *•  Ou  tlie  Drift,  Jtc. ;"  by  J.  Mitchell,  L.L.D.    Geologiciil  Proceedings,  vol.  iii..  p.  2. 
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of  these  Buperftcial  beds,  it  will  be  into  the  following  order,  viz.,  upper  drift, 
boulder  clay,  and  lower  drift. 

The  Upper  drift  consists  of  beds  of  gravel  formed  of  rounded  flint,  sand- 
stones, quartz-rock,  gneiss,  syenite,  and  granite,  as  pebbles  rather  than 
boulders,  accompaniea  with  a  greater  or  less  quantity  of  femiQ:inous  sand  or 
sandy  loam.  In  this  division  I  include  Trimmer's  "warp  of  tne  drift,*'  con- 
sidering its  formation  but  the  termination  of  one  long  period  of  deposition, 
diffusion,  erosion,  denudation,  and  re-arrangcment  of  the  materials,  and  lastly, 
I  conceive  that  by  the  surging  of  muddy  waves,  the  final  adjustment  was  accom- 
plished immediately  anterior  to  or  just  as  that  portion  of  the  earth  was  emerging 
from  the  water. 

The  Bouldcr-clay  has  a  weU-marked  distinctive  character  in  its  great  pro- 
portion of  oolitic  and  chalk-boulders,  all  more  or  less  rounded  and  scored ; 
also  in  the  almost  entire  absence  of  stratification  in  the  bed.  This  clay  occurs 
either  as  a  bed  of  blue,  drab-coloured,  or  marly  clay,  these  modifications  arising 
from  the  predominance  of  the  parent  Kimmeridge,  Oxford,  and  blue  Lias- 
days,  or  the  prevalence  of  the  cla^s  of  the  Inferior  and  Great  Oolites,  or  the 
superabundance  of  the  detritus  of  the  Chalk  with  its  flints ;  for  in  this  clay 
boulders  occur  derived  from  all  the  oolites  and  from  the  various  rocks^of  the  cre- 
taceous system,  with  a  comparative  sprinkling  only  from  the  primitive  division 
of  rocks. 

The  Lower  Drift  is  found  to  be  stratified  alternations  of  sand,  gravelly- 
shingle,  and  ferru^ous-loam  with  ang:ular  fragments  and  pebbles  of  flint 
embedded  in  it.  The  layers  of  shingle  m  the  sand  consist  of  very  small  frag- 
ments of  Tertiary  shells  resembling  those  of  the  Crag.  I  consider  the  period 
during  which  these  post-tertiary  beds  were  depositing  as  one  epoch ;  but  why 
the  agency  of  icebergs  should  have  occurred  whilst  the  boulder -clay  only  was 
depositing  I  will  leave  to  other  theorists  to  enunciate  the  reason. 

The  organic  contents  of  the  beds  sunk  and  bored  through  at  the  Yarmouth 
Brewery  well  are,  first,  in  the  Breydon-niud,  Osirea  edulis,  Cardium  edule, 
Tellina  planata  of  Pennant,  Tellina  Bathicay  and  Pecten  opercnluris.  In  the 
Lower-drift,  what  I  am  disposed  to  call  in  this  instance  Crag-drift,  fragments 
only  of  tertiary  shells  are  found ;  in  what  I  have  called  the  Crag  in  the  section 
Mwtilus  edklis,  Tellina  Bathica,  and  a  part  of  a  Balanus ;  in  what  Mr.  Prestwich 
called,  on  his  inspection  of  specimens  of  the  clays,  London  and  Plastic  clays, 
and  in  whose  opinion  I  fully  concur,  no  shells  or  fragments  of  shelb  were  met 
with,  or  if  any  nave  been  found  they  have  not  been  preserved. 

Judging  from  the  products  of  tne  Yarmouth  Well,  and  also  from  those  of 
the  wdl  smkmgs  and  horizontal  diggings  at  Somerleyton,  I  consider  it  to  be 
established  that  there  is  not  a  second  ooulder-clay  in  East  Noriolk  or  Suffolk. 

As  in  some  measure  connected  with  the  subject  of  this  paper,  it  may  be  in- 
terestmg  to  your  readers  to  learn  whence  the  mammalian  remains  are  so 
constantly  dredged  up  on  this  coast,  and  also  what  they  arc.  The  Oyster-bed 
from  which  they  are  Drought  up  with  the  living  oysters  1  have  laid  down  in 
the  accompanying  section ;  it  occurs  at  from  a  mile  and  a-half  to  two  miles  from 
the  beach,  and  at  a  depth  of  about  eleven  fathoms.  They  consist  of  teeth  and 
bones  of  the  skeletons  of  two  species  of  mammoth,  teeth  of  Hippopotamus, 
heads  of  the  male  and  female  Mcgaceros  Hlbemicua — an  atlas  of  the  megaceros 
with  a  Turntella  incranata  impacted  in  the  canal  of  the  vertebral  artery,  has 
been  met  with,  a  horn-core  of  Bos  jtrimigeniiUy  and  one  with  a  vertebra  and 
nietacar])al  bone  of  Bus  lotufifronsy  jaw  >vith  teeth  of  Eauus  caballus,  cervical 
vertebra  of  a  Grampus,  and  a  lower  jaw,  without  teeth,  of  a  Walrus — the  last  is 
in  the  possession  ox  Mr.  Owles  of  this  town,  in  whose  collection,  in  that  of  Mr. 
Nash  residing  here,  and  in  my  own,  the  above  named  fossils  are  preserved. — 
C.  B.  Rose,  F.G.S.,  Great  Yarmouth. 


Iw  THX  SEOLOOin. 

Errata  n   Mr.  Du  Notei'i  Pafxr  rot  tsb  Oiaxt'i   CArsEwiT.— 

Dear  Sir,— I'Irasc  to  coll  atleutinn  to  the  foUoving  tjpogn^ihical  erton  in  tk 
paper  tm  Ihc  CuuwwaT.  Aht  practioil  geolt^^t  ■eeiniF  agn.  7,  p-  IQ,  ealkd 
"  Tliu  Wliln  D.vke,"  wiiuld  at  oun'  iKTCcive  the  error.  No  dvke  of  huak  itb 
■wumcd  tlic  HpiKamiure  f;iveii  iu  lif;n.  7  when  vertical,  but  it  might  if  it  vm 
huriztintiil,  when,  huvcvcr,  tlie  euluuiiu  would  be  more  regular  tban  thoK 
sliuwu  iu  Uie  Ub'ure  1  allude  to.    The  peculiw  character  of  a/l  tnp-djla  i> 
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tlirir  tcndrocj  to  coliimnoriKe  at  right  angles  to  their  walla,  or  ooolingimrtei: 
vliilc  wliat  luay  be  U-nncdJaiult  of  liriKtiHif  (a  a)  bcoime  very  uuiucruui  and 
closi!  ut  till'  i-Apst  uf  the  dvke.  Iu  miuiji*  lustaiiws  the  d;ke  at  its  sidea  d^ 
cumpoMis  inlu  a  soft  Ivown  aliale. 

At  p.  11  lh(!  allusion  to  ligiu  7  refers  to  lign.  6.— Yours  verv  lr»dj, 
Gk<..  V.  \iv  X..VKK. 

KijTKa  I*  F<>sMUK£Ki>t's  LcK'ALiTiKS  in-  THE  Old  Bed  Sam)-stuse  m 
TIIK  ¥.n3>n  or  iSi-in-LAND.-  Should  hhv  utiiiilciir  geologisia,  dflighliug  in  a 
pedestrian  rxeiiniinn,  relit-^ed  occnsionallv  b;  a  little  rail  and  stnuiibcat 
tnirclliiifr,  be  dcMroUHuf  viKiiinfrlhc  fussilifrraus  districts  of  ilic  Old  Hcd 
itandtilotu:  of  the  i-nst  eoast  uf  StiiiLuid  during  the  mailing  season  for  rauibles, 
I  think  the  fuUoninfr  rciimrkii  inav  be  of  soim-  service  iu  the  iicitreU  for  sjMfi- 
lucns.  Tlie  ln|^  by  using  n  Utile  di-s|)atc'h,  will  lake  about  five  or  six  weeks; 
to  pi  ihoroDgluy  to  work,  uiid  ubl:ii»  a  jK-rfi'Ct  kuouli-d^i!  uf  the  localities,  4c., 
would  rcipiire  at  Itiut  lire  or  six  months,  llowcver,  X  was  not  able  to  spare 
more  tliaii  six  wi'^ks,  aud  during  that  time  I  visited  nil  the  most  iniportaiit 
placvK  of  interest  to  tlie  geulnpM  in  thai  (url  uf  Scotland,  villi  tolerably  fiue 
weather,  and  \ritliout  being  overliurdined  with  baggage,  bul  possessing  a  verj 


useful  and  niiid<'rat<-^ixeir  haninier  (a  snnill  hunuiier  ii 


hummer  itself  will  generaU; 
prove  suflicicut,  unless  Xhv.  nodule  breaks  cnisswnys. 

At  ihe  end  of  these  rough  remarks  1  have  given  u  list  of  all  the  Old  Rrd 
fishes  found  in  Scothinil,  villi  llie  locality  of  each  s[)ecics;  this  miiv  be  useful, 
to  eiuible  the  tourist  to  know  wlmi  species  are  to  be  met  with  iu  tlie  places  he 
visits.    1  iiave  taktii  each  pUieti  iu  the  order  I  visilcd  them,  cuuiuicnciug  with 

CnoM.iK-n',  tlw  loeiilily  n-iulercd  fintious  bv  Hugh  Miller,  as  the  tirst  ei- 
aniincd  by  him  in  his  nseiin'hes  on  the  Old  Kc(l  Siuidsioue,  nearly  thirtr  years 
ago.  There  arc  uiuuy  speeies  fnuud  here,  but  rarely  Hny  in  a  remarkably  good 
dtaip  of  preservation ;  l)ie  most  abundant  ap)irnr  to  be  llie  IliplactmHiHi  ttriaiu 
and  a  deirtu-emtiia.  Iiiirge  nuuilM'rs  of  sea-u'oni  nodules  conlaining  the  re- 
mains of  lislies  may  lie  picked  up  on  Ihe  cuHst  at  low  water,  cspeeiidly  after 
rough  weather ;  tliese  seldom  coulaiu  anything  very  line.  1  scan-bed  nearlv  o 
whole  day  with  very  little  success;  bOQ'ever,  Ihe  next  day  1  was  more  W 
lunate  in  (irocuring  several  good  ajHtiiuens  br  digging  some  two  or  three  fed 
in  one  or  two  b<^  on  the  biiorc  contHiniug  ifie  luiduU-s.  These  were  some  of 
th(!  beds  Ijiat  Hu^h  Miller  used  to  visit  iu  his  getjogical  nunbles.     It  is  nol, 
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howerer,  ercrj  nodule  found  her^that  contains  a  fish,  or  even  part  of  a  fish, 
for  which  reason  they  ought  to  be  opened  on  the  spot,  and  it  will  oe  found  that 
about  70  per  cent,  contain  notlung  of  value.  The  fish  here  preserved  are 
generally  of  a  black  colour. 

About  four  miles  south  of  Cromarty  is  the  Bum  of  Eathie,  a  locality  often 
▼isited  by  Miller.  Just  at  the  point  where  it  enters  the  sea,  and  for  one  hundred 
Yards  north  and  south  of  the  Dum,  on  the  shore,  numbers  of  nodules  may  be 
found,  but  of  a  much  harder  material  and  of  much  larger  size  than  those  we 
have  described.  These  generally  contain  plates  of  Coccostei,  rarely  other 
species ;  but  occasionally  a  tolerable  specimen  of  Glifntolepis  may  be  opened. 
These  nodules  are  very  much  waterworn.  A  little  fartuer  to  the  south  are  the 
Lias  beds,  coutaiiiing  numbers  of  Be/emnites,  Ammonites,  &c.,  which  arc  also 
found  on  the  sliore  in  water-worn  nodules. 

From  Eathie  I  proceeded  to  Nairn,  which  is  about  nine  miles  west  of  Elgin, 
and  is  on  the  coast  of  the  Moray  Frith.  Close  to  this  town  are  Boath  and 
Kingstep  quarries,  in  which  may  be  found  the  remains  of  BothriolepUy  Astero- 
lepU,  &c.,  but  in  the  most  fragmentary  form — all  in  detached  pieces,  separately 
embedded.  Tlie  matrix  is  of  a  very  loose  granular  friable  nature ;  in  colour 
very  similar  to  the  rock  at  Scat<;rag.  It  is  especially  friable  when  wet ;  but 
the  upper  porticm  of  the  rock  is  of  a  more  compact  and  close  texture,  and  is 
much  employed  in  the  neighbourhood  for  buildi^-purposes.  This  upper  stra- 
tum contains  no  fossils,  although  numerous  cavities,  round  and  oval  in  form, 
of  various  sizes,  from  half  an  mch  to  four  or  five  inches  in  diameter,  and  in 
depth  about  a  quarter  of  an  inch  arc  found  in  this  rock.  I  could  uot,  however, 
detect  any  traces  of  organic  remains  in  them,  and  they  appear  frequently  to  be 
filled  with  a  clayey  material,  which  falls  to  pieces  in  laminse  when  taken  out. 

From  this  place  I  visited  Lbthen  Bar  and  Clune,  inland  places,  about  ten 
miles  from  the  sea  at  Nairn,  the  nearest  road  being  through  some  splendid 
forests  of  Scotch  fir  and  beech,  in  which  are  presented  some  of  the  most  beau- 
tifol  and  variously  coloured  fungi  I  ever  have  seen ;  some  are  of  large  size  (six 
or  eight  inches  in  diameter),  and  their  fine  pink,  orange  spotted  with  white, 
purple,  and  other  colours  have  a  beautiful  appearance  in  conti*ast  with  tho 
grass  and  green  bog-moss  in  which  they  lie  in  profusion.  A  ride  round  about 
this  district  is  delightful  at  the  fall  of  summer. 

The  fishes  of  Lethen  Bar  and  Clune  are  enclosed  in  nodules  of  the  same  cha- 
racter as  at  the  other  localities,  but  of  a  harder  and  more  compact  texture,  and 
nearly  round,  similar  to  tho.se  of  Gamric,  but  much  larger,  and  having  a  tinge 
of  red,  produced  by  oxide  of  iron.  They  are  embedded  in  great  plenty  in  a 
clayey  material  of  a  brownish-red  colour ;  it  would  be  a  mistake,  however,  to 
suppose  every  one  to  contain  a  fish,  or  even  a  portion  of  one,  although  frag- 
ments are  in  nuich  greater  profusion  than  whole  specimens.  When  a  nodule 
contains  an  entire  lish,  a  few  c:cntlc  blows  with  the  hanmier  round  the  edge 
will  cause  it  to  split  readily,  disclosing,  perhaps,  a  Fterichthys,  with  its  arms 
extended,  and  scales  of  red,  blue,  and  white  in  brilliant  contrast  with  the 
matrix — entombed  for  ages  upon  ages,  yet  retaining  its  symmetry  as  perfect  as 
when  first  entombed  in  what  was  then  a  sandy  but  now  a  stony  se))ulchre — 
appearing  more  like  a  painting  on  stone  than  the  remains  of  an  extinct  and  ex- 
traordinary fish. 

Some  species  of  fish  found  in  the  Old  Bed  Sandstone  are  almost  always  (the 
exceptions  being  very  rare)  in  a  greatljr  distorted  state,  this  being  probably 
caused  either  by  the  struggles  of  the  animal,  the  contortions  of  the  body  after 
death,  or  by  the  action  of  the  sea  on  the  sand  after  the  decomposition  of  tho 
internal  parts  of  the  fish  had  taken  place.  The  fishes  most  generally  found  in 
this  state  are  the  Diplacanthus,  Acanthodes,  and  CAeirneanthtts  ;  all  these  genera 
of  fishes  possess  very  minute  scales  and  large  well-marked  spines.    Perliaps 
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some  of  your  readerri  will  be  able  to  account  in  some  meafliire  for  the  drcnin- 
staucc  th'iit  such  ti»hc»  with  very  minute  scales  should  be  so  much  distorted, 
whiln  thaso  with  hirf^r  sniles  arc  not  so  generallT  distorted,  the  onl?  exception 
bcin^  thr  (ilifpfolffiix.  This  fish,  with  lar^jccr  scales  than  most  of  the  fishes  of 
the  Old  lied,  is  often  found  flatly  distorted.  In  the  Acantkodes putUlut 
the  hi'ud  and  tail  are  ^ncrally  contiguous;  sometimes  the  fish  looks  as  if  tied 
in  a  knot,  and  (»ften  as  though  in  one  roundish  mass  it  had  been  crushed  end- 
ways. Some  of  the  other  !f|)ccios  in  similar  manner  have  their  spines  protnid- 
ing  in  all  directions  un)und.  Such  examples  are  not  peculiar  to  this  locaIitT» 
but  arc  also  fmmd  in  other  ])laccs.  Some  of  the  magnificent  specimens  m 
Lady  (iordon  Cuniniing^s  collection  contain  two  or  three  Ptericktkyt  on  one 
shib.  Of  t lie  Pfi-nrhthjf*  there  arc  many  species  found  here,  some  in  a  splendid 
state  of  prc$cnati(m,  perhaps  superior  to  tliosc  from  anv  other  place  whatever. 

Elgin. — Alnnit  nine  miles  from  Elgin  is  Nairn,  which  is  the  best  place  to 
stop  ut  while  vi>iiing  the  Old  Red  Sandstone  beds  in  the  vicinitv,  Sc«t  Crai( 
beui^  al>out  four  inilcs  dii>tunt  to  the  south.  I  first  went  there.  This  locality 
is  well  known  for  its  hir^  variety  of  interesting  fossil  remains^  althougli 
genondlv  these  aru  fi)und  in  fnigments.  The  matrix  is  of  an  extremely  VnSsit 
and  fria()lc  conglomerate  of  very  c*oarsc  sand  and  pebbles ;  the  fossils  (for  the 
most  jMirt  detached  scales,  phites  and  portions  of  plates  and  teeth,  £e..  of 
various  s|H'cic.'«)  are  very  plentiful,  but  the  greatest  possible  care  is  requisite 
in  ohtaimng  them  |MTfiH*t  from  the  matrix,  tne  fossils  being  as  friable  as  the 
conccloinerate  in  wliich  they  occur,  often  cnmibling  in  the  hand  with  the 
sliglitest  touch.  Lurpro  scales  of  Holopfychius  gitjantt'u^y  &c.,  an*  to  be 
obtained  here,  nearly  four  iuciu'.s  in  diameter,  as  arc  occasionidly  pieces  nf 
'aws  of  liothfioh'piK,  &c.,  and  many  interesting  {>ortions  of  bones,  sup)Kv?cd  to 
lave  belonged  to  Ptmrhthjt*  major.  It  ha.s  been  recommended,  as  a  Dieans 
of  nnrserviiifir  these  fossils  from  JfuUing  to  pieces,  to  let  the  S{»ccimens  remalu 
a  siKjrt  time  in  gelatines  a"d  then  carefully  to  dry  them. 

In  the  Elgin  .Museum  are  scmie  very  Cue  s])ecimens  from  this  locality,  and  a 
very  g(K)d  collection  ul  Old  Ked  fossils.  Patrick  Duff,  Esq.,  of  Elgin,  Las  ai:»o 
a  beautiful  collection  froui  this  ueighbourhood. 

At  EiNDR.vssiK,  a))out  a  uiile  from  Spyiiie.  and  two  and  a-half  from  Elgin, 
scales,  scutes,  and  hones  of  Sia(/om!t*pi*y  &c.,  are  found.  This  quarry  is 
not  M'orked  now,  hut  good  spi^ciuiens  uuiy  yet  be  obtaimid  frora  amongst  the 
heaps  of  rubbish  lying  al)out. 

Ihe  hill  of  Spyme  is  about  two  miles  from  Elgin,  and  is  a  huire  mass  of 
sandstone.  It  is  tluj  ])lace  where  the  unique  s|)ecimen  of  TehrjtetoM  ElgUeHsf 
was  discovered,  no  other  specimen  of  this  re}jtilc  haviug  been  found. 

At  Su'iK,  on  the  Findhorn,  a  few  miles  from  Elgin,  many  fine  specimens 
have  been  found,  sueli  as  scales,  teeth,  ])lates,  &c.,  of  the  several  species  found 
at  Nairn,  Scatcrag,  kQ.. :  these  also  are  in  detached  fragments.  Some  very 
line  teeth  of  lishes  of  large  size  have  been  discovered  at  this  locality,  but  arc 
extremely  rare. 

About  seven  miles  north  of  Elgin  is  the  Mason iiaugii-quarry,  a  place 
famous  for  the  f«)olnrints  of  aninuds  suj^jmsed  to  be  reptilian.  Numbers  of 
slabs  :ire  to  be  found  witli  such  impressions,  some  of  them  small,  al>out  two 
inches  in  length,  wiih  about  an  eight  or  nine  inches  stride  between  them ;  others, 
agiiin,  are  of  gigantic  size,  some  impressions  l)eing  fifteen  iiu^hes  in  h*uglh,  and 
ten  in  breadth,  and  exhibiting  a  stride  t)f  fully  five  feet.  This  is  the  only  place 
in  Scotland  where  thes(j  footprints  arc  found. 

lj(wy4iKMoi'TH  is  alxmt  six  miles  north  of  Elgin;  the  quarries  there  present 
alight  greyish  white  and  yrUowish  st(me,  precisely  the  same  in  texture  and 
colour  as  the  rock  at  Dura  Den,  but  containing  only,  as  far  as  has  yet  l)ecn  dis- 
covered,  bones   and  scutes   of  Sfogoiwlrpi^   and   Uffperoihpeduti.     As   some 


ii! 


NOTBS  AND  QUBBIES. 


145 


oi  our  eminent  geolofpts  have  of  late  been  disposed  to  r^ard  this  rock  at 
LfOssiemouth  as  not  being  part  of  the  Old  Bed  Sandstone  series,  but  as  being 
of  the  Triassic  period,  I  snould  much  like  to  know  whether  the  Dora  Den 
sandstone  is  to  be  considered  of  the  like  age,  instead  of  what  it  was  lately  sup- 
posed to  be,  the  upper  old  red ;  and  if  it  would  be  probable,  or  possible,  to  find 
the  scTeral  species  of  the  black  beautifully  preserv^  fishes,  or  any  of  them,  in 
either  the  upper  or  lower  part  of  the  strata,  containing  the  bones  and  scutes,  at 
Lossiemouth,  or  vice  versa  at  Dura  Den,  the  white  bones  with  the  black  fishes  ? 
This  has  somewhat  puxsled  me :  the  sandstones  appear  to  me  to  be  precisely 
the  same,  but  the  fossils  at  present  known  are  totally  different.  In  the  Elgin 
Museum  are  some  fine  slabs,  containing  bones  of  Staganolepis  and  Uyperoda- 
pedom,  from  Lossiemouth. 

Ttket  Burn  fish-bed  is  about  three  miles  east  of  Fochabers,  which  latter  is 
a  few  miles  eastward  of  Elgin,  on  the  east  bank  of  the  river  Spey.  The  fish- 
bed  lies  about  thirty  feet  aooye  the  bum.  The  fishes  fotmd  there  are  for  the 
■Mat  part  in  an  excellent  state  of  preservation,  and  arc  of  several  species. 
Tliey  are  found  in  flatter  nodules  than  at  the  other  localities,  and  are  of  a  light 
greenish  grey  colour.  These  nodules  are  imbedded  in  a  greyish  clayey  mari, 
nom  which  they  may  be  taken  out  in  great  numbers.  They  vary  in  size  from 
half  an  inch  to  a  foot  iu  diameter ;  one  half  of  them  not  containmg  more  than 
a  mere  scale  or  two,  especiallv  the  large  ones.  Some,  however,  contain  very 
fine  and  perfect  specimens ;  ana  in  the  very  small  nodules  are  found  that  extremely 
minute  nsh — ^the  smallest  of  the  Old  Red  fishes — the  Acanthodes  pusillus ;  but 
I  have  sometimes  opened  above  twenty  without  finding  auy  trace  of  a  fish. 
However,  in  some  of  the  smallest,  not  larger  than  a  shilling,  I  have  found  a 
beantifiil  little  fish,  less  than  half  an  inch  long,  with  its  characteristic  spines 
beautifullv  preserved.  The  average  length  of  this  species  is  about  one  inch 
and  a  half.  On  opening  the  nodule  the  fishes  appear  m  beautiful  contrast  with 
the  matrix,  being  white,  red,  and  blue  in  colour,  similar  to  those  of  Lethenbar. 

One  of  the  rarest  fish  here  is  the  Pterichthifs,  at  least  I  found  it  so,  for  I 
obtained  only  one  or  two  fragments.  The  same  also  with  the  Coceosteus :  this 
fish-bed  is  now  nearly  worked  out,  His  Grace  the  Duke  of  Richmond  having 
lately  had  a  party  of  labourers  engaged  in  laying  Open  a  large  section  of  it, 
and  very  few  specimens  are  now  to  be  obtained.  There  is  a  bed  lower  down 
the  stream,  known  as  the  '' Coccosteus-bed ;"  but  few  specimens  have  been 
obtained  from  it  there.    * 

The  nodules  at  Tynet  have  frequently  bands  of  crystallized  calcs])ar  running 
across  in  several  directions,  sometimes  only  in  one,  right  across  the  nodule, 
causing  it  often  to  break  in  many  pbces  (see  lign.  1).    Many  of  these  nodules 


lagn.  1.— Nodule  from  Tynet,  with  seaxoB  of  calcspar. 

arc  found  in  the  bed  broken  in  two  or  three  places,  lying  from  half  an  inch  to 
six  inches  from  it  counterparts  (see  lign.  2).    This  Lsanothcr  reason  for  open- 
ing the  nodules  on  the  spot  as  they  arc  dug  out,  otherwise,  perhaps,  you  will 
VOL.   II).  '^ 
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leave  the  best  half  in  the  bed,  as  the  halves  of  the  nodules  are  genenHj  rounded 
at  the  edges,  and  would  easily  pass  as  perfect  nodules. 


Lign.  2.~Diqointfed  uodoles,  with  the  piecM  lying  apart  in  the  rode 

Orossincjhc  river  at  Fochabers,  and  bearing  a  little  to  the  left^  we  cone  to 
DirPLE.  Tlic  fishes  from  thence  are  now  found  in  nodules  scattered  over  the 
fields  of  the  neighbourhood,  the  original  bed  disc^jvcrcd  by  Dr.  Malcolm- 
son,  about  twenty-three  vcars  ago,  bi*ing  covered  up  with  soil,  and  seem- 
ingly quite  exhausted  uf^  its  fossiliferous  nodules.  These  nodules  have  t 
botryoidnl  funn,  and  are  of  a  deep  red  colour ;  the  fossils  are  entirely  in  finij^- 
nients,  stud  very  few.  The  roeks  on  the  l)im>le  side  of  the  Spey/secn  from 
l!\K*lmbers,  ni*ar  the  bridire,  arc  of  a  deep  rea  colour,  very  hard,  (Ktmpaet,  aitd 
granuLir  in  textun*,  and  uuich  used  in  ihe  uei^hl)()urh(irKl  for  buildiug-nurjxtscs. 

(lAMUiK  ib  about  oii^ht  miles  rn)ni  Banff,  and  furty  from  l^lgiu,  aud  is  a  rich 
locality  in  manv  spreies  of  llbhos;  some  of  then»,  especially  the  Ptcrii'kfkyt 
ob!oHi/Hx,  are  llu*re  in  u  very  good  state  of  nn»servation.  The  CA^i/vl^]^U 
firagnx  is  rather  rare,  and  many  of  the  nodules  contain  what  seem  to  be 
coprolites. 

These  uodnles  are  extremely  luird  and  difTieult  to  open,  and  have  the  fibrous 
crystalline  structure  at  the  edges  more  distinct  than  those  at  other  places. 
Tficy  are  of  a  brownish  colour,  the  lishes  as  cenendly  preserved  being  of  a 
darker  brown.  These  nodules  are  embedded  m  the  same  kind  of  laimuated 
clayey  marl,  as  in  the  other  localities;  the  bed  containing  them  is  situated 
about  a  quarter  of  a  mile  from  the  sea-coast. 

In  many  of  the  nodules  the  centre,  iusteiid  of  confiiining  a  fish,  is  filled  with 
small  rliomboidal  crystals  of  ealespar,  also  with  a  dark  browu  bituminous  matter 
in  a  thin  oily  form. 

DrRA  Den  is  much  more  to  the  south  than  all  the  last-mentioned  localities, 
being  al)out  two  miles  fn)m  Cupar,  in  Fifeshire,  and  is  celebrated  for  iti  lincly- 
pre.served  tishcs,  whieh  are  all  different  from  those  in  the  other  fossilifen^us 
aeiK)sits  of  tlu*.  Old  Red.  Two  new  species  have  very  lately  been  discoven.'d 
there,  the  VhinunitpU'iiron  J /ifferxo/tii  and.  (il^^ptohtMHx  Ki»Hairdii. 

tSome  of  the  slabs  obtained  from  this  locality  e(mtain  a  do7^n  or  even  twenty 
fisln's,  but  these  are  almost  entirely  of  one  kind — Hulopfifchiits  JmlenfOHii/d^ 
species  whieh  well  exhibits  the  peculiar  characters  of  the  genus.  One  of  the 
most  interesting  (ish  discovered  tierc  is  the  Vamphractvs  AadersoKi,  a  fish  much 
resembling  the  Ptrrirfifhi/s.  This  sandstone  is  of  a  yellowish  or  greybh  white 
Coh)ur,  similar  to  the  rock  at  Lossiemouth. 

Clasiihinnik  is  m^arly  onj^osile  to  Newburgh,  on  the  noith  side  of  the  Tay, 
and  is  the  l(KNility  where  that  magnilieent  8j)eeimen  of  the  HolopfifchiM  aohi- 
lisjtiMUft  in  the  British  Museum,  was  found.  Scides  of  Phi/llolfpijt  amrentiirv* 
and  JfolopfifchiftM  MNrrhixorti  are  also  fouud  here.  The  matrix  is  of  a  deep  red, 
while  the  fossils  are  of  a  whitish  cohmr. 

The  dei)osits  of  the  lx)wcr  Old  Bed  in  the  Orkneys  and  at  Caithness  are 
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extraordmarly  abundant  in  fish-rcmams  of  upwards  of  thirty  species.  The 
fossil  fishes  are  of  a  black  colour,  and  some  in  a  vor  high  state  of  preservation, 
but  usually  they  are  extremely  fragmentary.  The  fossils  are  not  found  in 
nodules  there,  but  are  seen  on  tne  flags,  or  slabs,  as  they  are  removed  from  the 
quarries.  The  stone  is  almost  blacl^  or  sometimes  brownish,  and  contains  a 
large  amount  of  bituminous  matter.  In  some  places  it  is  auarried  for  the 
manufacture  of  the  paraffine-oil,  which  is  obtained  by  simple  oistillation  from 
the  sandstone  slabs.  This  great  amount  of  bitumen  seems  to  be  owing  to  the 
Tast  quantity  of  organic  matter  contained  in  this  sandstone.  Many  of  the  slabs 
have  an  oily  appearance  and  a  strong  bituminous  odour. 

In  the  neisnoourhood  of  Thubso  are  several  quarries,  where  many  fishes 
may  be  foun^  as  sdso  near  Stromness,  in  Pomona.  In  some  of  the  sandstone 
sla^  are  found  small  nodules ;  these  are  formed  by  a  nucleus  of  iron-pyrites. 

In  the  neighbourhood  of  Edinburgh,  at  Bathgate,  large  quautities  of 
paraffine-oil  is  manufactured  from  the  refuse  bituminous  minerals  and  rubbish 
from  the  coal-pits  of  the  neighbourhood. — James  R.  G&egory. 

List  of  Fossil  Fishes  found  m  the  Old  Red  Sandstone  of  Scotland. 

Acanthode^  pu$iUus — Tyuct,  Dipple. 
ActimUefis  tubereulattts — Scatcrag,  Findhom. 
AnteroUpis  minor — Scatcrag. 
■^— ^—  Malrolmsoni — near  Nairn,  Scatcrag. 

Asmuidi — Tliurso. 

BoihrioUpi^  ornutus — Findhom,  near  Nairn,  Scatcrag. 

favoms — Clashbinnie,  Scatcrag. 

Cepkala^pijs  Lyelii — Glamis,  Carmylie. 
Ckeiraeanthus  graHdiapinus — Orkney. 

mirrolfpidoftts — Letben,  T^nct,  Cromarty. 

minor — Tynet,  Moray,  Orkney. 

— — —  MurchisoHi — Gamrie. 


pulrerulenim — Orkney. 

Cheirolepis  CuMmim/ii — Lethcn,  Moray,  Cromarty,  Tynet. 

curtua — Lctbeu. 

macrocephalus — Orkney. 

Traillii — Orkney. 

— ^—  untgus — Gauirie. 

tchx — Orkney. 

Ciinaliun  r^/iV'/z/f////*— Halruddcry. 

Coccwffeux  cuspifiatiis — Giiuirie,  ('rom»irty,  Orkney,  Eat  hie. 

(lecipiefts—hiiiXKtn,   Tyuet,   Cromarty,'  Thurso,   Orkney,   Dipple, 

Eathie. 

majrimu& — Lcthen,  Tynet. 

mirrospondj/lns — Orkney. 


—  oblonfjHs — Let  lieu,  Tynet. 

—  pimllits — ( )rkiiey. 
trif/onopsiji—Ork  ney . 


Conchodus  onfreiifoniiiit — Sciitcrag. 
CosuiaraufhuK  Malcobnsoni — Scatcrag. 
Cricodifx  iiimrrm — near  Nairn,  Scatcirag. 
DendroiuJi  lafnn  --Findhom,  Scatcnig,  Moray. 

sfriyaitus  -  Findhom,  Scatcnig. 

■  sigmoidemt — Scatcrag. 

J)i plant  nth  us  rn/.t.sipi/ftfA — ^loray,  Orkney. 

tjibhns    ( )rknry . 
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fr. .-;.***— Tr^rTMX  Otknrr. 


/a;**'^-w  «u*r".c-:t>.,'w — Ty^rt,  Tlnuwi^  Oiiarr. 


IVari,  Scmtcng. 


»Fstt<.^^  '^:r 


»:  '^i'pj'  '*3 — Lr  hbea. 


Mw^r^iy  nii — Cl.-phb'.rjue. 

a<w-ii<'iMi^cj  —  Fiadkom,    Dear    Naam,    Scatcng;    Chsiibm 


T:.:irs>. 


//■  .^    :  •  '  •    -•  •  •  — F.:.J'::  m.  Scatcraer. 


J'l' 


t. 


1 — Nr-.TOTA^. 


J-'- 


V.    /  '  /« — T}-iioT.  Cw'nartT,  Thur?o,  Orkney. 
— l>:Len.  TvTi..:.  l>ii»i«lt\ 

Vf./7-.  '*'.» — T!:'.ir>i\  OrLik'V. 


P';r*\rt**  /■/ '  'A-w — Jvabniiidcry. 

l*ny  'A.  -'.  /, ;., .-., ^v. « //-/."#ji  —  C i .»< Itbiiimc. 

J  *'■  I -nth",- J  J-  /.,.' .  *.  /./•  xii.i — Seat  emir. 

Vhn.if  n-pU  .li^jH  Ah  u  .*« I'/'  / / —  1  )u ra  Dcu. 

Plu'f ff.Hiithii*  J,i,.;r^i-.Mii — Diini  Den. 

/Mfri'/f'th* — C)rkney. 

J 7'.  /•/* 7/ fl  y*  r.:i,\i^,'if\i,'i.-  ;> — C  >rk nc v. 

rornt(tvi — Li'tlieu. 

hifli'f'phUvn — Dura  Den. 

latn* — L<then,  Tvnei,  Gamric. 

umjor — FiuJhoni,  ^^e:^^o^^r. 

MHi'vii — Let  hen,  Ciainrie,  Cromarty,  Orkney,  Eat  hie. 

otjfo/fi/KA — Gnnirie,  Lei  hen,  Cromarty,  Eathic. 

prrnlHctm — Let  hen,  Tuiet. 

qiiiifirafH* — (luiiirie,  Cn>raarty. 

t''ntiifViHa$'iy» — ( 'roniarty . 

Tri/jf/^rux  PoUtfj-f'^fiii — Orkney. 

Mr.  C.  T.  Gacpin  on  Dr. 'Falconer's  late  Rksearciies  ox  the 
TiNfT  Si'KfiKs  OF  KmvxLir'.s.- (Fromlhe  BuHetmilehi  Societe  Vaud 
No.  11-,  j>.  J.JU,  June  I^.V.i.»    -I  have  reeeh eil  from  l>r.  Faleoner  some  intei 
iiiif  rh'tails  of  hi?>  neeiil  paUi-ontologlcal  studies,  whieh  I  think  \ii\\  throw  s 
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^ht  npon  the  oonnection  between  the  lignites  of  Dumten  and  the  contempo- 
rv  deiK)sits  of  other  countries. 

llie  teamed  English  palieonlologist,  while  exploring  the  caverns  of  Glamor- 
Jishire,  discovered  numerous  remains  of  a  rninoceros,  distinct  from  the  R, 
liorMnw  of  the  Norwicli  Crag,  and  the  R.  tichorhinus  of  the  glacial  deposits. 
le  rhinoceros  which  Dr.  Falconer  names  R,  hemitcechta,  on  account  of  the 
if  separation  of  the  nostril,  which  is  its  characteristic  feature,  is  associated 
ith  the  Elephas  antiquum  in  the  Glamorganshire  caverns.    It  is  also  met  with 

Grays  Thurrock,  and  other  places  in  the  newer  pliocene  deposits  of  the 
lames  Valley.  There  it  is  always  associated  with  the  Elephas  antiquus  and 
c  mppopotamvs  major ;  while  in  the  more  ancient  beds  near  Norwich  the 

meridioMaiis  and  the  R.  leptorhinus  are  always  found  together. 
In  the  museum  at  Pisa  are  to  be  found  the  remains  of  the  R.  leptorhinus  and 
.  AemiicFchus,  All  the  molars  of  elephants  preserved  there  belong  to  the 
.  meridionaliSf  with  one  doubtful  exception,  which  belongs,  perhaps,  to  the 
.  amiiquus.  The  elephant  found  in  the  caverns  of  P^ermo  is  the  E.  antiquus^ 
sociated  there  with  the  Hippopotamus  major  and  H,  Fentiandi,  a  smaller 
»ecies,  not  yet  found  on  the  Itaban  continent. 

Such  are  the  results  of  Dr.  Eidconer's  researches.  It  is  easy  to  judge  of 
icir  importance,  if  what  M.  Strozzi  and  mvself  worked  out  in  the  Val  d'Amo 
;  reoollected.  There  we  found  an  exotic  flora  associated  with  R.  hemitoechus, 
.  aniiquuSy  R.  leptorhinus,  and  E.  meridionalis.  At  Dumten,  on  the  contrary, 
e  have  an  existing  flora  associated  with  the  E.  aniiquus,  and,  they  say, 
!.  l^torhinus.  This  was  incomprehensible  until  Dr.  Falconer  had  ffiven  the 
ue  to  the  solution  of  the  difficulty.  He  attributes  R.  heniitcechus  and  E.  anti- 
tux  to  the  newer  pliocene,  and  R,  leptorhinus  and  E.  meridionalis  to  the 
Liocene  properly  so  called.  From  this  it  appears  probable  that  the  bones  of 
le  Val  a  Amo,  which  have  been  broiight  toffcther  at  very  different  epochs, 
om  unknown  deposits,  belong  to  different  formations.  R.  leptorhinus  and 
'.  meridionalis  are  found  in  the  Pansino,  with  an  exotic  flora  {Glyptostrobus 
■mrop/ruSf  cinnamonumy  &c.) ;  while  R,  hemit<echus,  and  perhaps  the  doubtful 
kolar  in  the  museum  of  Pisa,  might  come  from  the  upper  yellow  sands.  It  is 
robable  that  an  existing  flora  will  be  found  associated  with  these  bones. 
lote  also  that  the  Rhinoceros  of  Diimten,  which  is  supposed  to  be  R.  lepto- 
hiuus,  is  in  a  bad  state  of  preservation,  and  probablv  belong  to  R.  heniitcechus, 
"bus  the  connection  between  the  flora  and  fauna  of  both  sides  the  Alps  is  rc- 
stablished.  R.  hcmitoechus,  E.  antiquus,  Glamor^nshire ;  R.  hcmitcechus, 
5.  antiquus,  H.  major,  Gray's  Thurrock  ;  R.  leptorhmus,  E.  meridionalis,  Nor- 
rich.  At  Pisa  both  these  Rhinoceroses  and  their  acconipaiiving  Elephants 
nd  Hippopotami  arc  found.  At  Palermo  the  more  recent  £.  antiquus  and 
1.  major  only  are  found. 

On  the  Re-occurrence  op  Fossil  Species  at  Various  Stratal 
loRizoNS. — Mr.  Mark  Norman,  of  Ventnor,  has  favoured  us  with  some  notes 
►u  the  Lower  Grecusaud  and  Wcalden  strata  of  Brixton  and  Chalc  Bays,  Isle 
i  Wight.  After  enumerating  some  of  the  repeated  occurrences  of  certain 
pecies  in  the  lower  greensand,  as  stated  in  Dr.  Fitton's  elaborate  table*  of  the 
ower  greensand  fossils,  he  points  out  some  facts  which  he  has  personally  ob- 
erved ;  and  he  expresses  a  hope  that  some  geologists  who  may  have  time 
»nd  means  at  command  will  be  induced  to  carry  on  still  further  the  researches 
o  well  conducted  by  Dr.  Fittoii  for  twenty  years  and  more,  and  thus  add  to 
>ur  knowledge  of  the  relations  of  fossil  species,  and  their  distribution  in  time 
.nd  space,  especi«illy  as  rep^ards  the  "  recurrence"  of  species,  a  subject  of  much 
aterest  and  not  without  its  difficulties. 

*  Quart.  Jotinial,  Gool.  Soc.,  vol  iii.,  p.  289,  &o. 
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After  ulhidiiii^  to  Ihc  !»in|?lc  appcanmce  of  the  FerM,  MuUetii,  oonfined  to  one 
f;n>ii{)  C(lllsi^tillt;  of  two  iK'ds  or  zoiirs,  and  to  the  frequent  appearances  of  the 
(iriffihii'ff  tiiut  iir.st  occur  with  the  Penin,  and  range  upwanis  through  moic 
than  four  Imiuh'ed  fci-t  uf  btnittu  Mr.  Nuniuiu  alludes  to  the  two  giuupscf 
(*rioe('nis-/uiirs,  and  to  »|H-eia]  rank's  of  other  s^tecies,  some  of  limited  oerur 
reiire,  some  u])iH'ariii&:  at  wide  intervals,  and  some  few  of  rather  frequnt 
(MTurrenee  throughout  nianv  strata.  All  these  {tarticulars  maybe  found ii 
Dr.  Fittou's  tabic  1)rf(»n'  alluded  to. 

Mr.  Norman  also  alludes  to  the  rc-oeeurrenee  of  the  woalden  Lonchfplem 
Mfiitft'lln  in  the  h>w«T  ^nrnsand,  f(miid  by  Dr.  Fit  ton  in  seven  band».  it 
Whah'  Chiuc  in  particular  (at  a  distance  of  about  live  hundred  feet  f rum  tlie 
Athcrlicld  beds)  nodules  of  ferruginous  sandstone,  containing  Panopona,  Cir- 
diuuu  Natiea,  Aiunmnitrs.  iVe.,  ab(mud  with  the  remains  of  this  fern,  associated 
with  twii^  and  branchcN  of  trees,  all  eurbtmized.  Sometimes  the  frajBrnients 
and  froiidb  are  upward-s  of  two  inehes  lon^.  The  nodules  arc  abo  scattered 
nh)n^'  the  sliore  as  far  its  \Val|H'ii  C'hine,  and  a  little  beyond.  Fragments  cf 
couifi'nius  wood,  and  remains  of  hirgc  evcadaceous  leaves  occur  also  in  these 
nodules.  Mr.  Wheeler,  of  Bhiekgmi^  has  found  some  g(X)d  specimens;  bat 
the  best  that  Mr.  Norman  has  seen  were  ei»llceted  by  M.  ^>iieumun,  of  Parijsin 
a  block  of  red  .sand-HK-k,  ea.st  ward  of  Blaekjoranr^  Chine.  The  i^innodonhtf 
also  been  diset)ven'<i,  savs  Mr.  Norman,  somewhere  in  the  same  locality ;  but 
not  havin<;  been  present  when  its  discovery  took  i)la«',  I  cannot  state  the 
exact  spot.  From  the  <'haraeter,  howi'ver,  of  the  matrix  adherini^  to  the  boues, 
1  am  eonfidenl  as  to  their  haNini;  been  found  in  the  upper  )>ortiou  of  the  lower 
f:reen>and.  Tiie  ti-eth  and  jM)rli«>ns  of  il>  skull,  lo,i::i'rlier  with  what  n'Uiaiiu.'d 
of  its  skeleton,  win-  forwarth'd  to  the  British  Museum.  JSome  other  (iDe 
speciiiu'us  of  iiruancul«»n-bones,  from  the  same  elilf,  have  been  pn.*sened  at 
Newporl,  anil  other>  at  Kvtle. 

Mr.  Norman  furl  her  remarks  that  the  oreurrenee  of  fi>ssil  wood,  unf)erfonitod 
bv  teredo  in  the  lower  part  of  the  lower  frrei'usand,  totreiher  with  fem-frt»iids 
evea(hu'eous  lea\e>,  and  ihi*  aliiu)st  eoiii|ilrte  skelet<inN  of  i<;uanodous,  h:is  lod 
hiin  to  think  that  ttie>e  (l«-[Ki>its  were  mainly  deriveil  from  ri\er-sedimeul$  uul 
far  f ion )  an  old  eoiot-line:  whilst  the  worm-bored  drifted  w<kkI  found  highi:'r 
up  in  the  si'sii-s  would  seem  to  point  to  a  more  open  sea  for  the  place  uf  tLe 
lormalion  of  the  beds. 

Mr.  Norman  also  remiu'ls  us  of  the  re-oeenrrenee  <»f  the  wealdeu  Chttkam 
I.i/t'lUi  in  the  upper  trreensand.  and  of  the  eondilion  under  whieh  IWffrt  ifi*in- 
tli/r,utsf(ffn.x  occurs  four  limes  in  the  rerna-beds  and  the  '*  Crackers  ;"  reap]ii'ars 
liiirher  \\\k  in  a  <liniinuti\e  state  /associated  with  some  species  of  Natiea,  l(«is- 
tellaria,  Tritrouia.  «\:e.,  that  occurnd  in  the  " Craclvcrs")  in  a  hard  jrrev  jrrillv 
sandstone  belwem  ClillViMl  and  Walpen  Chine;  aLcain  occurs  in  the  upi»er 
peensand  lat  al)«'Ul  twent\  feet  above  the  tr;tuh  ),  in  a  rather  ilimiuutive  form, 
but  much  im|)r«)M'd  in  a])pearanee  since  hist  nu-t  with,  more  than  three  hundred 
fi'ct  beU)W.  For  the  n<xt  lil'tv  led  or  so  it  oceurs  at  intenals  in  the  ditfereiit 
beds,  auil  it  irraduallx  iui'n'ax's  in  size  until  it  ri'ai'hcs  the  eldoritie  marl,  where 
(as  well  as  in  the  beils  of  coarse  chalcedony  and  sandstone  innnediatelv 
bi'low )  it  attains  its  maximum  size  of  about  two  to  three  inches  lontr. 
and  nearlv  as  much  in  width.  Here  its  extrtMnc  growth  is  attained,  lii 
the  next  l)<»d.  the  *' l'o>silif"erous  marl.''  it  is  airain  diminished,  beliur  uu 
more  than  about  half  an  inch  long.  It  is  still  smaller  in  the  lower  eli:Jk 
(j;rcv  chalk  or  cli;;ik  marl);  and  as  the  middle  chalk  of  the  locality  e<»u- 
taiiki  no  fossils,  it  ih  not  met  with  until  we  come  to  the  lowermost  b«'ds 
<»f  the  upper  wliife  chalk,  where  it  is  associati'd  with  Sf>niith/lttx  sjiiMOJffjj; 
and  is  in  a  tnucli  more  improved  condition  than  when  last  seen,  in  the  lower 
chalk. 
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Fossil  Remains  from  Tertiary  Strata  at  Peckiiam  and  DrLWicn. 
-^SiR, — ^Having  paid  some  considerable  amount  of  attchtiou  to  the  works  in 
progress  for  the  Great  High  Level  Sewer,  on  the  south  side  of  the  Thames, 
allow  me  to  oiTcr  a  few  remarks  on  the  fauna  and  flora  discoverable  in  the  scries 
of  deposits  passed  through  both  in  the  open  cutting  at  Pcckham  and  the  tunnel 
mt  Dulwich.  No  one  can  doubt  their  analogy  to  the  Woolwich  and  Reading 
series. 

Pirst,  then,  at  Peckham  I  have  collected  Valudin/f^  and  associated  with  them 
what  has  the  appearance  of  their  opercula.    The  Paludimi-band  is  eight  inches 
in  thickness,  quite  indurated,  and  about  forty -five  to  fifty  feet  from  the  surface. 
On  splitting  open  these  blocks,  tine  casts  of  Unioti'uhe^  with  fish-scjdcs  and 
spinra,  are  exposed,  amidst  a  perfect  pavement  of  Palndina  lenta.     Here  and 
there  a  remarkable  shell  occurs,  which  seems  referable  to  the  marine  genus 
Voiuia ;  but  as  true  marine  beds  are  in  immediate  contact  both  above  and 
below,  it  may  be  a  derivative  fossil.    This  hypothesis,  however,  is  not  borne 
oat  by  their  occurrence  in  the  marine  stmt  a,  or  rather  what  may  be  considered 
estufuine  deposits.     In  these  are  great  numbers  of  two  varieties  of  oysters, 
Otfrea  fenertt  and  Ontrea  edHlinay  ^fy(Uu}f,  Cyrena  cuneiformia^  OrifhiMM,  M^la- 
mia  ittquirtaftr.  Turn f el/a  imbricataria,  and  a  very  beautiful  Arca^  at  present  un- 
describcd.     I  must  not  omit  to  mention  that  the  oysters  have  frequently 
Cafyptrea  troch^formix  adhering  to  them.     In  your  number  for  Febniary  Mr. 
Evans   mentions  liaving  discovered  the  elytron  or  wing-case  of  a    species 
of  JhffiscHn.     With  the  most  careful  scnitiny  1  have  not  found  any  insect- 
remains  as  yet ;  but  I  met  with  a  portion  of  fish-scale,  which  at  first  sight 
appears  so  much  like  a  wing-case,  that  1  was  at  the  moment   prepared  to 
inaorse  Mr.  Evans'   statement.    Traces  of    lignite  close  up  the  reckham 
catalo^c. 

In  tne  Five  Fields,  DuUich,  a  tunnel-shaft  introduces  us  at  fifty  feet  to  the 
plastic  clay,  charg(Hl  with  the  remahis  of  the  Lower  Eocene  flora.  I  must  refer 
the  geological  reader  to  the  admirable  priper  by  Mr.  Prcstwich,  publislurd 
in  tnc  Quarterly  Journal  of  the  Geological  Societv,  vol.  x.,  1851,  illus- 
trative of  his  researches  in  analogous  deposits  at  Reading,  and  Mr.  De  la 
Gondamine's,  at  Counter  Hill.  The  plate  which  accompanies  it  fip^ires  s|)eci- 
mens  identical  with  those  collected  by  myself  at  Dulwieh  with  one  exception. 
My  specimens  yield  one  form  not  figured  by  Mr.  Prestwich ;  it  looks  as  if  re- 
lated to  Conifenr. 

The  general  reader  may  be  interested  to  know  that  leaves  of  oak,  maple, 
poplar,  and  willow  are  abundant,  associated  with  estiiarinc  shells — Cifrena 
deperdifa  and  C.  cunpifortrth ;  and  a  new  species  occur,  which  I  propose  to  call 
Cyr^na  l)HlKirhleH»h.  In  some  cases  it  was  iwssible  to  take  hold  of  the  stem, 
and  lift  a  portion  of  the  leaf  from  the  elav.  How  interesting  is  the  thought 
that  in  this  age  we  should  be  able  to  handle  the  autumnal  leaves,  maybe,  of 
forests  that  flourished  during  the  unreckoned  eons  of  the  Lower  Tertiary  epoch. 
These  leafy  remains  sometimes  form,  as  it  were,  a  thin  bhickish  carpet  over 
several  square  feet  of  clay -surface. 

I  believe  this  is  the  first  time  that  remains  of  a  flora  on  an  extensive  scale 
have  been  discovered  within  the  metropolitan  area  of  the  London  basin. 
Apologising  for  trcspassmg  so  much  ui)on  your  space,  1  am,  your  obedient  ser- 
Tant,  Charles  Rickman,  Hon.  Curator  Lambeth  J^Iuseum  of  Natural  History. 

P.S.  Since  writing  the  above  1  have  seen  a  mammalian  bone,  highly  charged 
with  iron  pyrites,  found  in  a  greenish  sand,  below  the  leafy  deposit ;  and  have 
myself  discovered  a  ventral  scute  of  the  crocodile,  associated  with  drifted 
wood,  bored  by  teredines. 

Letter  yRox  Mr.  Salter  on  Major  Au.stix's  Paper  on  the  Silurian 
Rocks  of  Ireland,  and  on  Mr.  Lle's  Discovery  of  the  PTii«iA^v&  \«^ 
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THE  IjOVeti  LT'm/>w  RocK». — Dear  Sir, — I  see  I  hare  been  calfcd  to 
aocouiit,  ill  more  than  one  TKige  of  your  February  number,  for  emn  of  omiaiot 
and  cf)in mission ;  and  in  ackuowlea^nq  the  paternal  rebuke^  I  am  bound  to  bfr 
ccmira  contrilmtor  pro  tanto  this  month. 

First  thrn«  ^lith  rof^ird  to  Mujor  Austin*^  communication,  which,  in  its Iitte 
and  more  important  ])art,  privcs  us  a  fact  of  very  high  interest,  tiz.,  the  oonr* 
roiKH*  of  man  in  a  true  raised  beach ! 

1  b(*licve  his  notice  of  the  smidl  patch  of  fossilifcrous  strata  om  the  Water- 
ford  e(KLst  is  quite  correct,  and  that  the  strata  of  Newtown  Head,  opposite  his 
old  stuticm  at  Duncannon,  arc  really  of  Llandeilo  age.  But  the  statcmeatii 
"Siluria"  is  al^»o  true,  viz.,  that  idt  or  ni>arly  all*  the  Silurians  of  the  soatk: 
cast  iM)rtiou  of  Ireland  arc  referable  to  the  Caradoc  rocks.  It  is  a  wondeifiallT 
covered-up  country  :  those  who  have  not  riddeu  across  the  drift-surfaces  whin 
clothe  these  denuded  iSilurian  tracts  can  have  little  idea  of  the  difficult  of 
gettin"^  continuous  secti(ms.  Ilenco  it  is  impossible  to  saj  with  accuracy  tbt 
we  may  not  find  anvthin^  or  every  tiling  Suuriau  there.  But  after  thebeit 
attention  that  could  be  given  to  tHc  whole  tract,  the  goveniment  smrejon 
cannot  determine  any  true  equivalents  of  either  the  lowest  or  the  succeraii^ 
Silurian  beds.  Prof.  Jukes  luis  shown  that  there  are  no  Lingula  flags  deter- 
minable, and  I  must  l)e  resjwnsible  for  sayinij  tlmt  over  the  g-reatcr  jwrtion,  at 
IcjLst,  of  this  wide  disfriet  of  Wexford  and  \Vatcrford  there  is  no  pnxif  of  anj- 
thing  that  can  he  caUed  Llandeilo-roek,  unless  it  l>e  in  the  locality  under  roa- 
sideration.  It  is  renuirkablc  it  shuuld  be  thus.  The  Silurian  stnita  are  higlilj 
eontort^Nl,  cleaved,  and  inters  ratified  with  abundiinee  of  igneous  n>eks;  t 
much  so  in]>artsas  the  ijlandeih)-lh»g  range  of  Cader  Idris,  or  the  viildeiwnlrr 
round  the  vale  of  Fl'estiuiog.  But  the  Irish  traps  interstratified  with  fossil- 
bearing  slates  are  ehielly  of  the  age  of  those  of  Snowdon,  and  these  belong  to 
the  overlving  serie,»< — the  Canidoe  or  Bala  rocks,  as  was  sIiomti  clearly  by  Prof. 
Kamsav  Ml  his  inihlished  sections.  Now  it  so  happens  that  one  of  the  New- 
town lleads  in  VVaterford  (that  near  Fmmore)  l<;  an  excellent  cxiimplc  of  tlie 
(/aradoe  stmt  a.  and  is  rath«T  a  cfmspieuous  locality  for  fossils,  many  of  whii^i 
were  puljlished  in  (icneral  Port  lock's  work.  The  other  Newtown  Head,  fmm 
which  Mr.  Austin  gathenrd  his  nire  organisms  (sent  t<D  General,  then  Lieutenant- 
colonel  port  lock)  is  inmiediately  op|K)site  Duncannon,  but  on  the  Waterfnrd 
side  of  the  estuar)'.  It  is  rather  a  matter  of  satisfaction  to  me  to  find  tliat 
tiie  sets  of  fossils  are  from  distinct  localities,  for  certainly  the  large  sixties  of 
trilobite,  0./;/////V/  Porf/ori-i  m\d  the  others  Ja^pj/j-f  nwi  Adtlafhh^  tound  hy 
Major  Austin  in  his  o\sn  locality  are  g(H)d  IJandeilo  types,  at  least  they  aro 
sueli  as  we  may  find  in  other  Llandeilo-llag  distriet.s,  such  as  Built h,  in  Rad- 
nf)rshire.  But  thouj^'li  Canidoe  is  clearly  supeq^osed  upon  Llaiidcilo-flags,  the 
diffcTenec  between  tlie  faunas  of  the  two  formations  is  not  so  great  or  decided 
as  to  enable  anyone  at  a  glance  to  sei)arate  them;  and  there  arc  other  district;! 
even  in  Ireland  where  perhaps  the  same  distinctions  may  hereafter  be  dra^n, 
but  of  which  our  knowledge  is  not  ])erfeet  enough  to  enable  us  to  do  so  at 
present.  All  the  tY])ieal  Lower  Silurian  districts  of  Ireland,  let  me  sav  mean- 
while, are  of  the  Caradoc  or  Bala  tyj>e,  not  even  of  Lbindeilo  age.  I  allude  to 
the  Portrane  district  near  Dublin,  the  Tyrone,  and  probably  the  Fcrmanacli 
tr.jcts,  and,  as  before  said,  by  far  the  gr(*ater  i)art  of  Wexford,  if  not  of  Wick- 
low.  In  Galway  we  have  niidtile  Silurian  rocks ;  in  the  picturesque  Dinple 
promontory,  the  Wcnlock  and  Ludlow  beds ;  and  what  may  be  reveled  wfcicn 


•  Tho  strata  iionr  Wnterfonl  aro  si^ociuUy  excepted  ns  probably  of  Llondcilo  jBjcre  (p.  1»5, 
2ii(l  edit.).    J  <Io  not  kiiow  on  wluit  data. 

t  CatjfmcHt:  iluplUiiUi  is  mentioned  l>y  Mr.  Austin ;  I  have  only  aeon  C.  brevicapUaia  fritni 
the  nouiJi  of  Ireland. 
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fi  old  cmtalliiie  schists  and  quartz-rocks  of  Donegal  are  worked  out,  no  man 
Ji  predicate,  probably  something  much  older  than  all  these. 
Major  Austin's  labours,  carried  on  with  zealous  perseverance  long  since, 
sll  deserve  recognition,  and  we  are  glad  to  see  him,  after  years  of  silence, 
lling  up  old  memories  of  hard  working  days.  He  was  the  discoverer  of  these 
Bsila,  though  by  mistake  only  alluded  to  in  one  or  two  places  in  Portlock's 
Tat  work;  and,  on  different  ^unds  from  those  on  wnich  he  founds  his 
linion,  I  share  it  as  to  the  semority  of  these  particular  shales,  which  appear 
be  rich  in  peculiar  species,  and  are  worthy  further  search. 
To  the  other  charge  of  error  1  mi^ht,  I  think,  put  in  a  demurrer,  and  plead 
le  statute  of  limitations,  for  my  notice  of  the  new  Ptera^pU  was  published  in 
e  ''  Annals  of  Natural  History,"  last  July.  With  every  disposition  to  be 
st  to  our  kind  correspondents,  it  is  sometimes  difficult,  when  geologists  work 
company,  to  assign  to  each  person  the  due  credit  for  their  discoveries  of  new 
'  rare  forms.  In  the  present  case  I  need  only  say  that  I  received  the  speci- 
en  from  Mr.  Lightbody,  the  well  known  geologist  of  Ludlow,  as  found  at  the 
inous  quarry  which  may  almost  be  said  to  be  the  property  of  the  Ludlow 
nlogists,  so  largely  have  they  worked  out  its  precious  contents.  The  speci- 
al, as  I  understand,  was  not  only  found,  but  its  imfmrtauce  was  fully  recog- 
led  by  Mr.  Lee,  then  in  company  with  my  friend ;  and  this  gentleman,  since 
le  pnblication  of  my  short  paper,  has  most  kindly  presented  the  specimen  to 
e  Museum  in  Jermyn  Street.  I  trust  he  will  accept  my  apology  for  the  in- 
Ivertence,  which  I  am  certain  was  not  the  fault  of  my  friend  Mr.  Lightbody, 
it  my  own. — I  am,  sir,  yours  obediently,  J.  W.  Salt£&.  18th  February. 
Note  on  Gold -drifts  at  Ballaarat. — Dear  Sir, — Having  been  for 
«)  and  a-half  years  a  "  wet-di^er"  in  Victoria,  1  read  with  much  interest  tlie 
lapter  on  gold,  in  the  last  edition  of  Sir  R.  Murchison's  "  Siluria."  As  1  am 
>t  wholly  satisfied  with  all  that  is  therein  set  forth,  perha])s  you  may  deem 
te  few  facts  1  offer  sufficiently  interesting  to  merit  a  pkce  m  your  valuable 
Miodical. 

Mr.  Alfred  Selwyn,  the  Colonial  Geologist  of  Victoria,  is  represented  in 
Siluria,"  p.  492,  as  having  "  recognized  in  Victoria  gold-bearing  sunerlicial 
ifts  of  three  distinct  sta^s,  lying  above  each  other ;  the  lowest  or  oldest  of 
lem  containing  the  remains  of  wood  and  seed-vessels,  differing  little  from  the 
"eaent  vegetation.  That  such  is  the  case  does  not,  1  believe,  hold  good  of  the 
cality  in  which  1  worked,  as  will  be  apparent  from  the  following : — 
In  the  beginning  of  the  year  1855, 1  and  others  commenced  sinking  in  Spring 
ally,  Creswick  Creek,  about  midway  between  Ballaarat  and  tlie  Clunes  guartz- 
ining-field.  About  fifteen  feet  down  we  came  upon  a  black  stratum  ot  drift, 
tout  twelve  feet  thick,  composed  of  very  fine  mud  and  sand,  with  embedded 
kves,  cones,  and  blackened  wood,  very  loose  and  difficult  to  sink  through. 
nder  that  we  had  a  stratum,  about  a  foot  thick,  of  reddish  clay,  with 
lulders,  the  "wash-dirt"  of  the  miners,  in  which  the  gold  was  "honey- 
mbed."  In  driving  across  the  gully  the  red  "  wash-dirt  thinned  out  very 
pidly,  and  disappeared,  giving  place  to  the  black  drift,  which  here  contained 
lulders  and  gold :  the  gold,  however,  was  extremely  waterwom,  quite  dif- 
r^it  to  that  obtained  in  the  red  drift.  Others  who  sunk  nearer  the  side  of 
e  gully  had  no  black  drift  in  sinking,  but  in  driving  across  the  gully  invari- 
iy  struck  the  black  drift,  with  them  presenting  the  same  features  as  with  us. 
Iben  the  guUy  was  abandoned,  the  dark  run  of  drift  might  be  tolerably  cor- 
ctly  followed  by  the  black  heaps  at  the  mouths  of  the  old  holes,  presenting 
e  appearance  in  its  winding  of  a  watercourse  having  reddish  banks. 
Nearly  a  mile  off  is  what  was  the  "  black  lead,"  so  called  from  the  prevaib'ng 
lour  of  the  dirt,  and  running  from  a  southerly  direction  towards  the  north. 
Tiile  working  in  or  near  the  middle  of  the  lead  I  found  nothing  contrary  to 
VOL.   11  r.  \5 
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what  Mr.  Selwyn  bas  advaiiced;  bat  the  last  groniid  I  woriced  in  on  that  lad 
beiiu^  the  outermoet,  or  nearest  the  side  of  the  lead,  I  again  sank  through  xk 
black  drift,  here  twenty-five  feet  thick,  oontaining  blackened  WDod  and  the 
cones  of  the  "  honeysuckle"  (BatUaria),  and  **  bottomed"  in  a  stratum  of  stiff 
bhiish-grcY  clay,  with  veiy  laree  boolders,  which  stratum  was  four  feet  thid. 
I  expect  Hie  Sprinff  Gully  black  drift  and  the  drift  of  the  blade  lead  are  of  tlie 
same  age,  as  the  Spring  Gully  course  has  been  traced  to  within  a  abort  ib- 
tance  or  the  bhick  lead,  which'l  conceive  to  have  been  the  main  watercouneof 
that  period ;  indeed,  the  number  of  smaller  tributary  leads  of  dark  oolonr  joia- 
ing  it,  in  the  same  way  that  small  streams  now  &11  mto  larser  ones,  would  ii> 
dicate  that  such  was  the  case.  Here  also  the  course  of  daric  drift  may  k 
easily  traced  by  the  black  heaps  at  the  surfooe  in  striking  contrast  to  the  heaii 
on  each  side,  "in  following  down  the  black  lead  we  readi  Slaugfateryard  EQl 
where  the  evidence  at  first  may  not  appear  so  conclusive,  but  wheie^  if  lb 
facts  are  carefully  weighed,  they  will  I  tnmk,  be  found  to  8up|x>rt  tbe  fanner. 

Standing  on  tfie  le\'el  of  the  present  Cresswick  Creek,  looking  north  nortk- 
west,  SUughtcryard  Hill  presents  a  steep  escarpment  of  basalt^  which  has  pro* 
bably  come  from  the  north,  as  northward  the  basaltic  plateau  extends  som 
miles.  Southward  it  does  not  exceed  two  hundred  yards,  thinning  out  voy 
rapidly.  Within  one  hundred  and  fifty  yards  are  three  leads — the  essten, 
called  the  black ;  the  middle,  known  as  the  white ;  and  the  western  lead  tke 
red  streak — as  far  as  had  been  determined  at  the  time  I  left  (1857)  numii^ 
parallel;  all  three  running  from  south  to  north;  all  three  overflowed  hytlie 
DJLsalt ;  and  all  three  above  one  hundred  feet  deep ;  the  deepest  being  the 
wr.steni,  i.  e.,  the  red  streak. 

Supposing,  for  the  sake  of  argument,  that  the  black,  which  is  also  tbe 
shallowest,  IS  the  oldest,  we  have  a  period  no  doubt,  judging  from  the  thick- 
ness of  the  de])osit  (twenty-five  feet),  extending  over  a  considerable  time,  cha- 
racterized, it  would  appear  from  the  vegetable  remains,  by  extensive  and  kog- 
eontiniied  conflagrations,  succeeded  by  others,  in  which  tlie  utter  absence  oful 
igneous  appearances  prevails,  succeeded  in  turn  by  an  igneous  outburst,  cover- 
ing many  square  miles,  with  a  basaltic  overflow.  On  the  other  hand,  take  is 
the  oldest  tne  red  streak — the  deepest  first,  the  white  follows  under  certaoi 
modifications ;  then,  when  we  reach  the  period  of  the  black  drift,  and  ^rneoiu 
forces  conic  into  operation,  it  does  not  call  for  a  great  stretch  of  imagination  to 
suppose  that  the  period  was  crmsnmmated  by  n  grand  outbiirst  and  overflow  of 
basalt.  I  am  aware  that  in  "  Siluria,"  p.  492,  Sir  K.  Murchison  and  others 
account  for  the  charred  appearance  of  the  vegetable  matter,  by  showing  that 
such  matter  is  charred  ana  destroyed  in  ^itn  by  the  basalt ;  however  true  that 
may  be  in  other  cases,  1  venture  to  think  that  had  those  eminent  geologists 
seen  the  vcffetable  matter  in  Spring  Gully,  where  there  is  no  basalt,  or  other 
igneous  roti,  or  the  evidence  that  tliere  ever  had  been  such,  they  would  have 
seen  the  inapplicability  of  the  reasoning  in  this  instance.  The  black  lead  also  is 
black  a  CTcat  way  above,  that  is,  much  further  south  than  the  basalt.  In 
writing  tnc  above  I  do  not  impugn  the  accuracy  of  tlie  observations  made  bj 
Mr.  Sel^TU  and  others,  I  simply  desire  to  record  what  1  myself  observed  in 
the  localities  I  speak  of.  1  never  worked  elsewhere,  and  tKerefore  these  de- 
tails arc  purely  local ;  still,  if  true,  the  stratum  containing  the  vegetable  matter 
is  not  the  oldest. — I  am,  sir,  yours  truly,  W.  J.  Moroak,  Carmarthen. 
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CfmiioM  Bedemptive  ;  a  Coninbuiion  to  Theological  Science,    Bj  Rev.  8.  Lucas, 

F.G.S.    Helston :  R.  Cunnack.    1858. 

AHhongb  we  rarely,  and  then  but  briefly,  make  any  remarks  on  theological 
topics  in  connection  with  geology,  we  by  no  means  regard  in  an  unfavourable 
•apect  the  numerous  treatises  and  works  published  with  the  view  to  bring  into 
oomparison  or  reconciliation  the  passages  of  Holy  Writ  with  the  doctrines  or 
tcac}iing[s  of  purely  phvsical  science.  Such  attempts  are  generally  in  themselves 
▼cry  praiseworthy,  botli  for  the  incentive  that  causes  them  to  be  produced  as  well 
as  for  the  spirit  m  which  most  of  them  are  penned.  In  the  unpretentious  work, 
whose  title  heads  these  remarks,  the  order  and  incidents  oi  Creation  are  re- 
garded as  exhibiting  a  special  design  in  special  relation  towards  the  appearance 
of  the  Saviour  and  the  redemption  of  man. 


Pre-adamte  Man  ;  or  the  Story  of  our  Old  Planet  and  its  Inhabitants  told  by 
Scripture  and  Science.  Lonaon :  Saunders,  Otley,  and  Co.,  Conduit-street. 
1860. 

As  we  have  already  said,  we  are  by  no  means  averse  to  books  of  a  theologico- 
geological  tendency.  We  know,  alas,  how  much  bad  theology,  and  how  mudi 
bad  geolo^  there  is  in  them ;  but  we  know,  also,  and  appreciate  the  motives 
of  the  wnters,  and  as  such  books  are  usually  upon  topics  m  which  the  mass  of 
mankind  take  an  interest  they  are  likely  to  be,  and  indeed  are,  much  read. 
For  oar  part,  be  they  right  or  wrong,  we  like  them  to  be  read ;  for  out  of  the 
niunbera  of  this  class  wmch  have  been  written,  there  are  many,  very  many,  of 
ffood  quality,  whilst  of  the  inferior  productions,  surely  there  are  but  few  in- 
ueed  which  do  not  contain  some  appreciable  amount  of  geological  knowledge ; 
some  germs  of  truth  which  by  these  means  dispersed,  may  providentially  some- 
where take  root  in  favourable  soil.  Hardly  have  geologpsts  a^ed  as  to  the 
possible  existence  of  men  amongst  the  mammoths,  uian  tiie  subject  is  regarded 
m  its  theological  bearing,  and  a  volume,  by  no  means  unpretentious,  is  placed 
<Hi  our  table.  The  author  of  "  Pre-adamite  Man"  writes  incog. ;  and  altnough 
personally  we  do  not  go  the  length  of  his  views  in  respect  to  a  double  creation 
of  man — the  extinction  of  a  pre-adaniite  race,  and  the  adding  an  eighth  day  to 
tiie  seven  commonly  accei)tea  days  of  creation,  we  are  not  oy  any  means  dis- 
posed to  speak  unfavourably  of  his  book. 

Undoubtedly  he  falls  into  some  errors  in  respect  to  certain  former  geological 
phases  and  changes  in  the  physical  condition  ot  our  planet ;  but  many  of  these 
arc  popular  errors  which  have  been  too  long  favoured  even  by  geologists  them- 
selves. Amongst  sucli  is  one  especially  requiring  contradiction,  or  at  any  rate 
considerable  modification  and  restriction,  namely,  that  granite  always  forms  the 
basis  of  the  stratified  crust  of  the  earth ;  that  it  is  an  imieous  rock ;  that  it 
was  originally  the  first-formed  crust,  or  pellicle  of  a  glooe  of  molten  matter. 
We  have  already  more  than  once  in  this  magazine,  as  well  as  elsewhere,  drawn 
attention  to  these  fallacies.  First,  then,  granite  is  at  most  only  an  eruptive, 
not  an  erupted,  rock  in  the  sense  only  that  it  has  sometimes  Durst,  or  been 
forced  through  the  consolidated  stratified  rocks  reposing  upon  it.  In  all  cases 
granite  has  been  formed  under  the  dense  pressure  of  a  superincumbent  mass, 
and  never  at  the  open  atmosphere  of  air  or  of  earth-enveloping  vapours,  as 
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would  linve  bcoii  the  case  had  it  const  it utcd  the  first  disrafited  pellicle  of  a 
molten  ^lo))c.  In  the  next  place,  we  do  not  know  that  granite  alwavs  l«  ibe 
f(iiLiulatiun-nx*k  of  every  area.  We  do  not  know,  moreover,  in  many,  i&t 
most.  ea.r>es,  that  it  is  die  lowest  rock,  for  human  labour  has  never  |ieiu'trftii-^ 
thr<»ugh  it,  scare* ly,  indeed,  even  into  it.  Thirdly,  there  is  no  evidruceto 
|)n)ve  it  i.s  an  igneous,  /.  r.,  a  lire-fonncd,  or  molt^^n  product.  On  the  conTnTj, 
the  exiiitcnec  in  it  of  numerous  csivitks  ludf  empry,  half  tilled  with  water  skn«i 
that  at  most  hot  water  or  steam  lias  been  the  active  agent  of  the  heat  iiresent 
in  its  formation.  Indeed,  to  us  it  npi)ears  that  granite  presents  none  uf  tlie 
conditions  which  it  should  do  of  a  (irt^-formcd,  or  once  fused  rock.  Its  crvs* 
talline  condition,  eoiLsidering  the  substances  of  which  it  is  composed,  seems 
decidedly  against  tliat  theory,  for  takiuji:  one  of  its  constituents,  quartz,  for  ex- 
am ph>,  will  anyone  iKtint  out  a  single  instance  of  heat -melted  siiiex  tliat  is  nut 
vitn»ous,  or  crLissy  after  fusion ;  or  a  single  instance,  on  the  other  hand,  of  a  crr^- 
tidline  condition  resulting  from  the  action  uinm  tluit  substancse  of  dry  h(»t. 
Take  the  f(*l>i>ar,  and  if  you  are  anything  at  all  of  a  chemist,  will  you  tell  us  if 
the  sodii,  or  tlie  potiish  which  it  contains  is  now  in  the  stute  in  which  it  should 
1)e  if  your  granite  had  ever  been  fused.  All  tlmt  it  is  allowable  to  btate  uf 
pranite  is  tlutt  it  is  a  condition  of  ruck  which  has  l)et^n  produced  at  every  pro- 
l()gii'al  jHTiod  in  the  deep-seated  n-gioiLs  of  the  earth  immediately  below  its 
sti'atilled  crust.  The  truth  is,  we  do  not  know  wluit  is  the  fundamental  rodi 
of  the  stratilied  crust  of  tlie  globe,  unless  the  old  gneiss  be  regarded  as  such, 
and  with  it  some  of  th<»  oldest  granites,  not  all  gramtes  indiserimimitely. 

Wc  should  also  be  inelined  to  take  objection  to  some  of  our  author's  opinions 
in  n^spect  to  tlu^  physicjil  conditions  of  the  planets,  although  in  others  we 
should  be  disposed  to  ronrur.  P'or  example,  we  should  rej^ard  the  moon  » 
pn^senting  to  us  a  woni-out  consolidated  globe,  not  a  world  In  a  lirst  or  even 
early  stage  of  conditiou.  If  our  own  globe  is  ]>resumed  to  have  c<^nsolidated 
fnnii  a  vaporous  state,  it.  must  first  have  j>ju>sed  thnuigh  a  li(piid  condition: 
and  I  lien  tlu?  consolidation  carried  still  further,  earths  and  the  solid  material 
would  be  i»n)du(M'(l.  In  the  process  of  time  the  balance  of  fluid  and  gas  re- 
maining as  sea  and  atinospliere  would  Ik?  condensed  also,  and  a  solid  worn-out 
gl(»be  like  the  ukm)ii  would  apjvear  to  Ixi  the  inevitable  result. 

The  new  doctrine  attempted  to  be  inculcated  by  our  author's  l)Ook  may  be 
briefly  giv(^n  and  best  by  a  few  siiort  extracts  from  the  early  i»art  ip.  iJ.  rf  xeifX 

After  describing  a  i)eriod  of  ilesolaticm  to  which  he  believes  the  world,  after 
fhe  destruetion  of  liie  first  Inunan  or  pre-adarnie  race,  wa:s  reduced,  and  for  the 
warrant r\' for  wliieh  state  of  things  he  pleads  the  biblicjd  passage,  ** and  no 
plant  of  the  tleld  was  yet  hi  tlie  earth,  and  no  herb  of  the  field  had  yet  grown, 
for  the  Lord  (4od  had  not  caused  it  to  rain  u}Hjn  tlie  earth,  and  there  was  uut 
a  man  to  till  tlie  ground."     Our  author  i^)ntiiiues, 

"  The  new  order  of  ihini^s  is  thus  ushered  iu  bv  a  statement  of  the  cfTccts  of 
some  great  c)Vi  rtuni  or  ruin  which  had  extinguished  the  existence  of  the  vi-irt^ 
table  and  animal  world,  and  had  snatched  from  the  earth  the  race  of  the  sixth 
day  men."  *  *  *  y»)r  *' though  on  the  sixth  day  God  created  man,  male 
and  female,  aiul  blessed  them,  saying,  *  He  fruitful,  and  multi})ly  and  replenish 
the  earth,  and  subdue  it,'  however  fully  that  Wessing  jnay  once  have  bt»en  re- 
alized, now  at  least  no  remains  of  that  race  were  anNnAhcre  to  be  found,  *for 
tlurre  wjis  not  a  man  to  till  the  ground.'  And  if  all  vegt^tation  was  thus 
obliterated,  and  man  extinguished,  we  ccaiclude  that  the  tribes  of  the  lower 
animals  must  also  have  j>erished;  and  that  the  eaiih,  of  whose  creation  and 
furnislunj:  we  have  read  in' the  first  chapter  of  (iene.sis,  was  at  the  jKTiod  re- 
fern-d  to  in  tlu?  opening  of  this  succeeding  passagt?  a  desohite  waste,  wherein 
neither  plant  nor  animal  gave  token  of  the  creative  wisdom  find  power  of  G(>d. 
'ilie  dumb  meks  alone  retained  the  tiaees  of  a  liriirhtcr  eni,  but    the  remains 
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dosed  pointed  to  a  state  of  life  and  motion  long  passed  away,  and  the 

1  of  absolute  sterility  and  the  silence  of  the  grave  brooded  over  all. 

*    What  a  change  is  here !     The  earth  erst  so  green  and  brilliant  is 

Qdemcss,  and  man  himself,  the  glory  of  creation,  has  been  withdrawn 

abodes  he  occupied  on  this  once  blooming  world  ! 

ain  is  complete  indeed,  but  we  must  believe  it  to  be  only  temporary : 

awaits  a  new  development  of  its  Maker's  power,  and  the  prehminary 

I  towards  a  state  of  things  more  excellent   than  ever  are  next 

(chap,  ii.,  V.  6, 7),  *  There  went  up  a  mist  from  the  earth,  and  watered 

ace  of  the  ground,  and  the  Lord  God  formed  man  of  the  dust  of  the 

1  breathea  into  his  nostrils  the  breath  of  life,  and  man  became  a 

There  is  an  entire  difference  here  between  the  pre-adamite  and 

former  we  have  seen  starting  into  bcinc  out  of  nothing,  by  a  word, 

once  in  a  twofold  nature,  and  invested  v^ith  power  and  dominion 

«rth,  and  all  the  creatures  that  inliabit  it :  blessed  by  God,  with 

L  of  spreading  abroad  his  race,  and  subduing  the  earth  in  all  its 

r&  .^.«.o  to  iiis  rule.    This  second  man  is  in  all  respects  a  contrast  to  the  first — 

innis  origin,  for  he  is  not  created  out  of  nothing,  but  formed  out  of  the  dust 

of  the  ground,  from  which  he  learns  a  lesson  of  humility  and  dependence. 

*  *  *  No  plants  or  herbs,  no  leafy  shades,  no  pleasant  fruits  at  the  moment 
of  his  birth  invited  his  admiration,  or  offered  him  sustenance.  And  lastly,  this 
contrast  is  manifested  in  his  state,  for  he  is  not  yet  a  king  like  the  pre-adamite. 

♦  ♦  *  It  was  not  until  some  time  after  he  had  been  launched  into  existence 
and  made  to  feel  his  wants — made,  perhaps,  to  cry  to  God  for  their  supply — 
that  God  gave  him  the  happy  home  he  neeaed  *  *  in  that  garden  eastward 
in  £den  ♦  ♦  not  provided  by  nature,  but  planted  bv  God  himself,  having 
been  retrieved  by  special  providence  from  the  ruin  that  still  pervaded  the 
world.  ♦  ♦  ♦  In  this  favoured  spot,  as  he  looked  he  beneld  the  in- 
stantaneous production,  or  gradual  but  wondrous  development  of  '  every  tree 
that  was  pleasant  to  the  eye  and  good  for  food,  the  tree  of  life  also  m  the 
midst  of  the  garden,  and  the  tree  of  knowledge  of  good  and  evil.'  ♦  ♦  ♦ 
His  lot  was  to  remain  where  God  had  placed  him ;  to  partake  of  the  bounties 
proT^ided  for  him ;  to  keep  and  dress  the  garden  in  which  he  had  found  so 
pleasant  a  home ;  and  to  praise  and  glorify  the  God  who  made  him.  *  *  # 
His  predecessor  had  all  the  world  for  his  possession ;  Adam  neither  enjoyed 
nor  coveted  the  same  wide  empire.  ♦  •  ♦  His  food  was  bestowed  by 
s|)ecial  grant.  ♦  ♦  ♦  He  was  not  permitted  to  be  idle,  for  the  duty  was 
imposed  on  him  of  keeping  and  dressing  his  little  territory  (v.  15).  Nay, 
more,  even  this  restrained  freedom  was  still  further  limited,  for  even  from 
unong  the  trees  within  his  reach  was  one  special  reservation  made.  ♦  ♦  ♦ 
May  we  surmise  that  the  earliest  ty])e  of  man  had  abused  liis  freedom,  and 
tliat  the  Creator  saw  good  to  withhold  from  his  successor  the  risk  of  a  proud 
inflation  and  a  self  dependence  which  had  proved  too  much  for  liim." 

To  this  follows  the  creation  of  Eve.  "The  six  days'  creation  had  brought 
into  the  world  a  vast,  but  already  extinct,  array  of  animals ;  ♦  ♦  but  in  tliis 
new  creation  most  of  these  types  werc  ♦  repeated  in  the  new  formed  species, 
generally  of  smaller  and  liner  mould."  The  present  animal  creation,  then,  the 
author  regards  as  distinct  from  the  previous  one.  And  of  Eve  he  continues : 
"  The  female  of  the  sixth  day  had  been  made  by  the  same  divine  process  as  the 
male.  They  were  both  *  created  ;*  ♦  ♦  but  here  in  a  very  special  maimer  the 
woman  drew  her  being  from  what  had  already  been  formed.  She  was  not 
modelled  from  the  dust  like  Adam,  but  derived  both  her  body  and  her  life  from 
him.  '  And  the  rib,  which  the  Ijord  God  had  taken  from  the  man  made  he 
woman,  and  brought  her  unto  the  man.*    ♦    ♦    ♦    Her  introduction  to  the 
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world  WW  not  like  Adam*i,  vnid  the  nmd  raw  of  tm  aatiaii  enpire.  *  * 
She  bad  not  aeni  Eden  pluiled  or  peopwd  bjthe  Creotor  for  her ;  bnlvln 
Ere  opened  her  eres  to  the  light  of  dar,  it  wm  unog  tlie  bowen  of  Pwiiw 
•  ^  ^  And  while  it  was  the  fint^mnd  leaaoa  of  God  to  Adaa  thuk 
should  relj  on  Himself  dxrectly  and  aoBy,  to  Ere  he  pooited  ont  ancarthh 
hrad,  under  Himself,  *  ^  ^^  in  whom  she  might  repose  ner  oonfideaoe,  *  ^ 
and  apply  in  her  necessities ;  at  onoe  her  gnardian,  her  teaoher,  her  pranfa^ 
and  her  husband." 

As  a  discussirp,  althooffh  extremely  specalatire,  book  on  a  now  popihi 
and  interestinir  subject,  "Fre- Adamite  Man"  is  wcxthj  of  pemsal,  auhoq^ 
we  do  not  apprehend  it  will  make  many  eonverta  to  the  novd  doQtnsMi 
inculcates. 


Arckaia ;  or  Studio  of  the  Coiawpuuf  tud  Xatural  HUiofy  of  tie  Eekm 
ScriptureM,    By  J.  W.  Dawsok,  LX.D^  F.G.S. 

Of  all  the  books  of  geologico-theological  aspects  which  have  appeared  tkh 
season,  or  indeed  for  many  seasons  paot,  "Archaia^"  by  Dr.  Dawson,  ii  tke 
best.  In  it  he  has  given  us  the  result  of  not  only  a  series' of  exegetical  stodiH 
of  the  first  chiq)ter  of  Genesis,  but  also  Incid  observations  on  the  nnmenns 
incidental  references  to  nature  and  creation  in  other  parts  of  the  biUe;  the 
entire  work  being  a  really  useful  digest  of  the  cosmical  aoctrines  of  the  Hekffv 
scriptures. 

In  the  introductory  remarks  very  beautiful  allusion  is  made  to  that  remark- 
able serf-population  that  more  thau  thirty  centuries  ago  emancipated  itidf 
from  Egyptian  boudage,  and  after  vears  of  wandering  descrt-liie,  settled  itMtf 
on  the  mils  and  in  the  valleys  of  Palestine,  and  whose  migration  is  the  most 
remarkable  in  the  annals  of  the  world's  history,  not  merely  in  its  political,  hut 
in  its  moral  results.  Those  slaves  thus  liberated  were  no  mean  herd,  but  were 
aspirated  by  a  noble  spirit  and  high  hopes,  and  guided  by  a  man  of  remarkabk 
percci)tion  and  intellect,  the  great  Hebrew  law-giver,  who  has  woven  into  kb 
graiiQ  historical  and  political  composition  a  wonderful  cosmogony,  in  whiek 
the  act  of  creation  is  simply  but  most  grandly  assigned  to  the  One  Deity — the 
Creator  and  Presen'er,  ancT  Tx>rd  of  Hosts.  It  is  this  committal  of  itself  to 
certain  cosmical  doctrines  and  statements  that  has  given  rise  to  the  collisions 
into  which  science  and  scripture  have  been  brought. 

The  difficulties  and  iutricacics  of  the  case  liavc  been  boldly  and  firmly,  at  the 
same  time  hrmestly  and  honourably,  looked  into  by  Dr.  Dawson ;  and  although 
we  arc  far  from  agreeing  with  him  on  all  points,  we  advise  the  perusal  of  ms 
remarks  bv  all  who  are  really  interested  in  the  identification  of  the  sublime 
views  of  the  biblical  account  of  creation  with  the  also  sublime  deductions  of 
science. 

That  our  readers  may  see  the  value  of  the  work,  we  give  them  the  sequcDce 
of  the  topics  discusscrcf.  Begimiing  with  the  objects,  ciiaracter,  and  au^ority 
of  the  Hebrew  cosmogony,  we  are  passed  on  to  the  general  views  of  nature 
contained  in  the  Holy  Scriptures,  then  to  tlioso  remarkable  incidents — the 
beginning,  the  desolate  void,  light,  the  davs  of  creation,  the  atmosphere,  the 
dry  Luid,  the  first  vegetation,  the  heavenly  fuminaries,  the  lower  and  the  higher 
amnials,  man,  and  the  resting  of  the  Creator.  Then  follows  a  disquisition  on 
the  unity  and  antiquity  of  man;  and  the  work  is  terminated  by  a  chapter  of 
comparisons  and  conclusions,  boldly  drawn  and  as  boldly  spoken  in  an  honest 
but  f(.'arle»s  si)irit. 

These  conclusions  of  Dr.  Dawson  are  thus  summed  up  :  "  In  the  natural  as 
well  as  in  the  moral  world  the  only  law  of  progress  is  the  will  and  the  power  of 
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od.  In  one  sense,  however,  progress  in  the  organic  world  has  been  dependent 
B,  thou^  not  caused  by,  pr(M;ress  in  the  inorganic.  We  see  in  geology  many 
rofonds  for  beUeving  that  each  new  tribe  of  animals  or  plants  was  introduced 
tat  as  the  earth  became  fitted  for  it ;  and  even  in  the  present  world  we  see 
lat  regions  composed  of  the  more  ancient  rocks,  and  not  modified  by  subse- 
aent  oisturlrances,  present  few  of  the  means  of  support  for  men  and  the  higher 
ninuils ;  wUle  those  districts  in  which  various  revolutions  of  the  earth  have 
ccumulated  fertile  soils  or  deposited  useful  minerals  are  the  chief  seats  of 
LTilixation  and  population.  In  like  manner  we  know  that  those  regions  which 
be  bible  informs  us  were  the  cradle  of  the  human  race,  and  the  seats  of  the 
Ideat  nations,  are  geologically  among  the  most  recent  parts  of  the  existing 
ontinents,  and  were  no  doubt  selected  by  the  Creator  partly  on  that  account 
V  the  birthplace  of  man.  We  thus  find  that  the  bible  and  the  geologists  are 
greed  not  only  as  to  the  fact  and  order  of  progress,  but  also  as  to  its  manner 
nduse. 

''Both  records  agree  in  affirming  that  since  the  beginning  there  has  been 
int  one  great  system  of  nature.  We  can  imagine  it  to  have  been  otherwise. 
hir  existing  nature  might  have  been  precedea  by  a  state  of  things  having  no 
onnection  with  it.  The  arrangement  of  the  earth's  surface  mi^ht  have  been 
Itogether  different.  Eaces  of  creatures  might  have  existed  havmg  no  affinity 
rith  or  resemblance  to  those  of  the  present  world ;  and  we  might  have  been 
Ue  to  trace  no  present  beneficial  consequences  as  flowing  from  these  past 
tates  of  our  planet.  Had  geology  made  such  revelations  as  these,  the  con- 
equenoes  in  relation  to  natural  theology  and  the  credibility  of  serinture  would 
mfe  been  momentous.  *  *  *  The  questions  would  naturally  nave  arisen, 
iie  there  more  creative  powers  than  one  P  If  one,  is  he  an  imperfect  or  ciqpri- 
ions  being,  who  changes  his  plans  of  operation  p  *  *  *  Happily  for  us, 
here  is  nothing  of  this  kind  in  the  geological  history  of  the  earth,  as  there  is 
nanifestly  nothing  of  it  in  that  which  is  revealed  in  scripture.  In  the  scripture 
larrative  each  act  of  creation  prepares  for  another,  ana  in  its  oonsec)uences  ex* 
(Olds  to  them  all.  The  inspu^  writer  announces  the  introduction  of  each 
lew  part  of  creation,  and  there  leaves  it  without  any  reference  to  the  various 
ihases  which  it  assumed  as  the  work  advanced.  lu  the  general  view  which  he 
akes,  the  land  and  sea  first  made  represent  those  of  all  the  following  periods. 
3o  do  the  first  plants,  the  first  invertebrate  animals,  the  first  fishes,  reptiles, 
)irds,  and  mammals.  He  thus  assures  us  that,  however  long  the  periods  re- 
)resented  by  days  of  (^eation,  the  system  of  nature  was  one  from  the  beginning. 
[n  like  manner,  in  the  geological  record,  each  of  the  successive  conditions  of 
he  earth  is  related  to  those  which  precede  and  to  those  which  follow,  as  part  of 
i  series.  So  also  a  uniform  plan  of  construction  pervades  organic  nature,  and 
iniform  laws  the  inorganic  world  in  all  periods. 

'*  We  can  thus  include  in  one  system  of  natural  history  all  animals  and  plants, 
bssil  as  well  as  recent ;  and  can  resolve  all  inor^nic  changes  inlo  the  operation 
)f  existing  laws.  The  former  of  these  facts  is  m  its  nature  so  remarkable,  as 
dmost  to  warrant  the  belief  of  special  design.  ♦  ♦  ♦  The  periods  into 
i^hich  geology  divides  the  history  of  the  earth  are  different  from  those  of  scrip- 
ture; yet,  when  properly  unaerstood,  there  is  a  marked  correspondence. 
Seology  refers  onlv  to  the  fifth  and  sixth  days  of  creation,  or  at  most  to  these 
with  yarts  of  the  fourth  and  seventh ;  and  the  only  natural  division  that  scrip- 
ture teaches  us  to  look  for  are  those  between  the  fifth  and  sixth  days,  and 
those  which  within  these  days  mark  the  introduction  of  new  animal  forms,  as 
for  instance  the  great  reptiles  of  the  fifth  day.  We  have  already  seen  that  the 
beginning  of  the  fifth  day  can  be  referred  aunost  ^dth  certainty  to  that  of  the 
Pueozoic  period.  The  beginning  of  the  sixth  day  may  with  nearly  equal  cer- 
tainty be  referred  to  that  of  tne  Tertiary  era.    The  introduction  of  great 
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reptiles  and  birds  in  the  fifth  day,  dynchronises  and  corresponds  with  the  b^ 
giiminff  of  the  Mcsozoic  period ;  andtliat  of  man  at  the  dose  of  the  sixth  dsT, 
with  the  coiniucneenieut  of  the  modem  era  in  geology.  These  four  great  cm- 
cidenls  are  so  much  more  than  we  could  have  expected  in  records  so  verr 
different  in  their  nature  and  origin  that  we  need  not  panae  to  search  for  othm 
of  a  more  obscure  character.  ♦  ♦  ♦  In  both  records  the  ocean  gives  birth 
to  the  first  dry  land,  and  it  is  the  sea  that  is  first  inhabited,  yet  both  lead  it 
least  to  the  suspicion  that  a  state  of  igneous  fluidity  preceded  the  primitive 
universal  ocean.  In  scripture  the  original  prevalence  of  the  ocean  is  distiucilr 
stated,  and  oil  geologists  are  agreed  that  in  the  early  fossiliferous  periods  tlie 
sea  must  have  prevailed  iiiucli  more  extensively  than  at  present.  Scripture 
also  expressly  states  that  the  waters  were  tfie  birth-place  of  the  earliesl 
animals ;  and  geology  has  as  yet  discovered  in  the  whole  Silurian  series  no 
terrestrial  auiiiud,  though  marine  creatures  arc  extremely  abundant;  and 
though  air-breathing  creatures  are  found  in  the  later  Paleozoic,  they  are,  with 
the  exception  of  insects,  of  that  semi-amphibious  character  which  is  proper  to 
alluvial  Hats  and  the  deltas  of  rivers.  *  ^  *  Both  records  concur  in 
maintaining  what  is  usually  termed  the  doctrine  of  existing  causes  in  geolngy. 
Scri])ture  and  geologv  alike  show  that  since  the  beginning  to  the  fifth  dav,  or 
Paleozoic  ]HTi(3,  the  inorganic  world  has  continued  under  the  dominion  ot  the 
same  causes  that  now  regidatc  its  chanp[es  and  processes.  The  sacred  narrative 
gives  no  hint  of  any  creative  interposition  in  tliis  department,  after  the  fourth 
day ;  and  geology  assures  us  that  all  the  rocks  with  which  it  is  acquainted 
have  been  produced  l)y  the  same  causes  that  arc  now  throwing  down  detritns 
in  the  bottom  of  the  waters,  or  bringing  up  volcanic  products  from  the  interior 
of  the  earth.  *  *  *  Lastly,  both  records  represent  man  as  the  last  of 
God's  works,  and  tljc  eulminating  point  of  the  whole  creation.  ♦  ♦  ♦  Man 
is  the  capital  of  tlic  column,  and  it  marred  and  defaced  by  moral  evil,  the  sym- 
metry of  the  whole  is  to  be  restored  not  by  rejecting  him  altogether,  like  the 
extinct  species  of  ancient  times,  and  replacing  him  by  another,  but  by  recastiiif? 
him  in  the  image  of  his  Divine  Redeemer.  Afan,  though  recently  introdueed, 
is  to  exist  eternally.  lie  is  in  one  or  another  state  of  being  to  be  the  Mitiiess 
of  all  future  changes  of  the  earth.  He  has  the  option  before  him  of  being  oni*. 
M'ith  his  Maker,  and  sliariug  in  a  future  glorious  aiui  finally  renovated  conJitiua 
of  our  planet,  or  of  sinking  into  endless  degi-adation." 


First  Tra^s  of  Life  on  the  Earth.    By  S.  J.  Mackie,  F.G.S.     London: 

Groombridge  and  Sons.    1S60. 

This  little  book,  designed  to  display  as  a  simple  but  highlv  mstmctive  geo- 
logical lesson  tlur  (irst  apjx^arance  ot  animated  bcmgs  on  our  planet,  as  indicated 
by  the  oldest  fossils  yet  discovered,  is  now  issued. 

Emaimting  as  it  does  from  the  pen  and  jvencil  of  the  editor  of  this  magazine, 
it  would  be  obviously  out  of  place  to  review  it  here.  AVe  therefore  content 
ourselves  with  expressing  the  hope  that  it  may  be  favourablv  received  by  the 
public;  and  that,  m  tunung  the  tmrnghts  of  its  readers  toward  this  one  event- 
ful passage  of  the  past  history  of  our  planet,  it  may  become  the  medium,  by 
directing  their  minds  to  the  study  of  the  benellcent  designs  of  the  £tenial  iu 
past  ages,  to  the  just  comprehension  of  the  aim  and  purjjosc  of  the  great 
creative  scheme  in  which  we  are  all  acting  our  parts. 
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ON    CANADIAN    CAVERNS. 

By  Georqb  D.  Oirb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

(Continfied  from  pn^e  133). 

1. — Caverns  on  the  Shores  of  the  Magdalen  Islands. 

On  passing  the  interesting  group  of  islands  in  the  Gulf  of  St. 
Lawrence,  known  as  tlie  Magdalens,  the  observer  is  struck  with  their 
beautiful  and  picturesque  appearance,  which  is  suddenly  presented 
to  his  view.  The  cliJffs,  which  viuy  in  height,  present  equally 
various  colours,  in  which  the  shades  of  red  predominate ;  these,  con- 
trasted with  the  yellow  of  the  sand-bars,  and  the  green  pastures  of 
the  hill-sides,  the  darker  green  of  the  spruce  trees,  and  the  blue  of  sea 
and  sky,  produce  an  effect,  as  Captain  Bayfield  describes,  extremely 
beautiful,  and  one  which  distinguishes  these  islands  from  anything 
else  in  the  Gulf  Such  an  agreeable  picture  it  has  been  my  own 
good  fortune  to  witness  and  admire.  The  striking  feature  in  their 
formation  is  the  dome-shaped  hills  rising  in  the  centime  of  the  group, 
and  attaining  a  height  of  from  two  hundixjd  to  five  hundred  and 
eighty  feet.  They  are  composed  of  the  Triassic  or  New  Red  Sand- 
stone formation,  which  forms  their  base,  being  surmounted  or  topped 
by  masses  of  trap  rocks.  The  highest  of  the  Magdalens  is  Entry 
Island,  with  an  elevation  of  five  hundred  and  eighty  feet ;  its  red 
cliffs  rise  at  its  north-east  point  to  three  hundred  and  fifty  feet,  and 
are  what  they  have  been  described,  truly  magnificent  and  beautiful. 
The  soft  and  friable  character  of  the  brick-red  cliffs  forming  the 
shores  of  these  islands,  with  their  remarkable  capes  and  headlands, 
have  in  many  places  yielded  to  the  force  of  the  waves,  and  have  be- 
come worn  into  arches  and  caverns.  This  is  more  strikingly  mani- 
fest at  Bryon  Island,  which  is  nearly  surrounded  by  perpendicular  or 
overhanging  cliffs,  which  are  broken  into  holes  and  caverns,  and  fast 
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^ving  way  to  the  action  of  the  waves.  From  the  same  cause  are  to 
be  seen  detached  peninsidar  masses  in  a  tottering  state,  which  mm 
and  then  assume  grotesque  forms.  There  is  something  peeuliarij 
interesting  in  this  singular  group  of  islands,  lying  so  isolated  about 
the  centre  of  tlie  great  Gulf  of  St.  Lawrence ;  and  curiosity  wonM 
be  well  repaid  by  a  visit  from  one  of  the  neighboniing  ports.  (See 
outline  of  Bryon  Island,  plate  v.). 

2. — Caverns  and  Arched  Boces  at  Perce,  Gaspe. 

On  the  eastern  coast  of  Gaspe,  in  the  Gulf  of  St.  Lawrence,  there 
is  a  range  of  limestone  cliffs,  which  commence  on  the  south-west 
side  of  !Nf  ul  Bay,  at  the  perforated  rock,  called  He  Perce,  and  thence 
run  in  a  north-north-west  direction.  Lnmediately  south  of  these 
cliffs,  which  arc  six  hundred  and  sixty-six  feet  in  perpendicnlar 
height  alx)vc  the  level  of  the  sea.  as  described  by  Bayfield,  are  the 
Perce  mountains,  the  highest  of  which,  Mount  Perce,  is  twelve  thou- 
sand and  thirty  feet,  and  is  visible  forty  miles  out  to  sea. 

The  town  of  "  He  Perce,"  as  it  was  called  in  Charlevoix's  time, 
occupies  the  shores  of  Perce  Bay,  running  from  Point  Perce  to  White 
Head.  Tliis  writer  mentions  in  the  second  volume  of  his  **  Histoire 
de  la  Nouvelle  Fi-ance,"  p.  71,  that  Sir  William  Phipps,  in  his  ex- 
pedition ngftinst  Quebec,  landed  at  lie  Perce,  in  Sept.,  1690,  pillaged 
the  town  and  robbed  the  church. 

A  n.^ef  connects  the  Perce  Rock  with  Point  Perce.  This  remark- 
able jKjrforatcd  rocky  islet,  which  gives  the  name  of  Perce  to  this 
locality,  is  two  hundred  and  ninety-nine  feet  in  height,  precipitous 
all  mund,  and  bold  to  seawiird.  This  islet  and  the  island  of  Boiia- 
veiiturc  arc  considered  outliers  of  the  conglomerate  rocks  which 
enter  into  tlie  fonnation  of  the  main  land  at  Perce,  the  fonner  would 
seem  especially  to  be  a  continuation  of  the  range  of  cliffs  on  the 
sonth-west  side  of  Mai  Hay.*  The  Split  Rock  is  an  almost  in- 
a«.x*(!ssil)le  mass  of  this  strata,  and  stands  up  like  a  mall,  in  con- 
tinuation of  the  limestonc-cliHs  of  Barry  Cape  (Point  Peiw)-  It  is 
five  hundred  yards  lontr,  one  hundred  bix)ad,  and  is  remarkable  for 
the  pi'osonce  at  its  western  half  of  two  large  holes  or  arches,  tliroogh 
one  of  which  a  sloop  at  full  sail  can  pass  at  high  water.  There  is  a 
lat<»ral  arch  at  the  north-east  side,  scarcely  perceptible  from  the 
water. 

The  perforations  in  this  rock  have  been  formed  by  the  action  of 
the  waves  of  the  sea,  the  same  cause  which  has  in  the  progress  of 
time  effected  the  di.sjunction  of  these  outliers  from  one  another  and 
the  main  land.     From  the  present  position  of  the  islet,  which  lies 

•  Both  iHlaiids  are  composed  of  tho  great  mass  of  coni^loinerate,  belonging  to 
the  lower  carboniferous  Peri(!R,  which  here  caps  the  Devonian  rocks,  and  is  made  up 
of  iK?bblefl  of  all  the  rooks,  fn )ni  tlie  old  Laurentian  of  the  north  shore  of  tho  (iulf 
of  St.  r^awrencc  to  tho  Dovonian. — Pi-ofe^Hor  l)aw«on*a  "  Week  in  Gaspe." 
Canad.  Nat.  and  (aM)l.     Oct.,  1S5S. 
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dmost  north  and  sonth,  I  am  disposed  to  consider  its  northern  aspect 
18  the  oldest,  the  two  arched  openings  at  that  side  forming  what 
¥Bre  once  the  entrance  to  deep  caverns  ronning  into  the  rock 
(outhwards,  which  in  the  coarse  probably  of  ages  has  been  washed 
iway  by  aqueous  denudation.  This  view  is  strengthened  by  an  ex- 
unination  of  tlie  intervening  shores  as  they  exist  at  present,  which 
wre  portrayed  in  the  diagram  (plate  vi.).  It  will  be  perceived  that  the 
x>a8t  line  of  He  Perce  runs  along  to  Bonaventure  Island,  with  an 
maginary  position  of  the  land  at  one  time  between  the  south-west 
part  of  the  latter  island  and  the  shore  at  the  Bay  of  Perce,  at  the 
point  where  the  cliffs  commence  at  its  southern  third.  This  gives 
lihe  southern  coast  a  semicircular  course,  with  a  low  shelving  beach 
sorresponding  to  that  which  now  exists  at  Perc^  Bay  on  the  one  side, 
!kiid  the  western  coast  of  Bonaventure  on  the  other;  whilst  the 
Qorthem  coast  is  rocky  and  precipitous,  probably  pierced  with  many 
caverns,  and  gradually  diminishing  in  height  to  ^e  southward. 

3. — Gothic  Arched  Recesses  at  Gaspe  Bay. 

The  south-western  shore  of  G^spe  Bay — from  Point  Peter  to 
Douglass  Town,  a  distance  of  twelve  miles — consists  of  a  succession 
of  precipitous  headlands,  which  in  some  places  are  two  hundred  feet 
above  the  sea.  Going  southward  from  Seal  Cove,  a  part  of  the  chfis 
is  composed  of  greenish-grey  or  drab-coloured  pebbly  sandstone,  with 
many  beds  of  conglomerate.  In  these  beds  dark  red  shale-balls 
exist-,  which  yield  to  the  weather  and  the  beating  of  the  sea,  and 
leave  large  holes  in  the  cliffs.  The  conglomerate  beds,  which  belong 
to  the  Portage  and  Chemung  groups  of  the  Devonian  or  old  red 
sandstone  formation,  are  described  as  harder  and  more  resistant  to 
these  influences  and  the  irregularity  in  the  wear  of  the  rock,  of  which 
the  dip  is  at  an  angle  of  sixty  degrees,  produces  recesses  and  arches, 

fiving  the  precipice  the  appearance  of  a  piece  of  Gothic  architecture.* 
Vom  Point  Peter  the  land  rises  in  undulations  to  the  cliain  of  moun- 
tains, which  lie  about  Ave  miles  in  land.  They  attain  to  an  elevation 
of  fifteen  hundred  feet,  and  sweeping  round  Mai  Bay,  terminate  with 
the  Perce  mountains,  previously  mentioned. 

4. — The  "Old  Woman,"  at  Cape  Gaspe. 

K  a  line  is  drawn  in  a  north-north-east  direction  across  Gaspe 
Bay  from  Seal  Cove,  it  will  touch  a  i-emarkablo  headland,  or  finffer- 
shaped  promontory  of  Graspe  limestone,  called  Cape  Gaspe,  which  is 
the  termination  of  a  magniiicent  range  of  cliffs,  six  hundred  and 
ninety-two  feet  above  the  sea.  Close  to  the  south-east  extremity  of 
the  Cape  was  the  "  Old  Woman,"  or  Flower  Pot  Rock,  sometimes 
called  **  Ship's  Head"  by  the  fishermen,'  and  formed  in  a  similar 
manner  to  the  Flower  Pot  Rocks  of  the  Mingan  Islands.     It  was  a 
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truly  fenuHficaUe  object^  aiid  deiaribed  lij  OtBgitahi  Bayfield  w  \ma^ 
worn  so  small  at  its  bue  ly  tbe  wmvo^  that  it  appeawd  astoniilmig 
that  it  could  resist  thor  fivoe  or  the  yi^osiuie  of  the  ioe.  It  nlh 
aeqnently' disappeared,  and  has  ftllen  mto  deep  watery  it  base  harii^ 
become  worn  away  by  the  action  of  the  sea;  but  fbr  a  kmg  tuneii 
fiormed  a  prominent  object  to  the  mariner.  Boats  could  pass  beiwwi 
it  and  the  Cape  when  there  was  no  siir£  The  Oaepe  iimesloiie  of 
the  Cttipe  is  the  equivalent  of  the  Niaffara  limestone  of  the  vpfer 
Silurian  formation.     (See  map,  j^te  tu). 

5. — Little  Rftbr  Gatibhs,  Bat  or  Chaleuk. 

From  Gape  D'Espair  to  Little  Biver,  in  the  Bay  of  Chaleor,  1k» 
diffs  which  form  the  coasts  are  composed  of  beds  of  oonglonMfiie^ 
which  belong  to  the  lower  carboniferous  rodcs  already  mentiooed, 
with  a  genUe  dip  to  the  southward.  They  have  been  described  bf 
Sir  Wm.  Logan  as  veir  narrow,  and consiirtingof  nothing  more  thia 
mere  patehes  of  the  ma  of  the  formation.  These  have  been  nred 
from  the  wearing  action  of  the  sea,  which  has  carried  off  other  partB» 
by  the  presence  of  harder  tilted  strata  at  high-water  mark.  ThiB  if 
well  seen  at  the  present  time,  for  wherever  £e  cliff  is  wholly  formed 
of  the  rough  conglomerate,  deep  horizontal  caverns  have  been  fonned 
beneath  by  the  action  of  the  waves  dashing  against  their  base.  The 
cliff  being  thus  deprived  of  support,  great  masses,  cracked  verticafly 
off  fall  in  huge  fragments,  which  form  a  temporary  talus,  of  whidi 
Sir  William  believes  that  it  is  possible  the  ice  of  wintor  may  assist 
other  causes  in  effecting  a  removal.* 

r>. — Alien  ED  AND  Flower  Pot  Rocks  of  the  Mikgan  Islands. 

The  Miugan  Islands  are  twenty-nine  in  number  and  uninhabited, 
they  lie  close  to  the  northern  shore  of  the  Gtdf  of  St.  Lawrence,  are 
bold  and  precipitous  on  their  north,  east,  and  west  sides,  whilst  they 
are  low  and  shelving  towards  the  south.  None  of  them  exceed  three 
hundred  feet  in  height,  and  ancient  beaches  and  terraces  are  met 
with  in  nearly  all,  far  above  the  reach  of  the  highest  tides.  The  pre- 
sent appearances  of  these  islands  arc  such  as  to  indicate  that  at  one 
time  probably  hundreds  of  caverns  existed  at  the  base  of  the  clifis 
and  precipices  of  the  Lower  Silurian  limestone  rocks  which  were  ex- 
posed to  the  wearing  action  of  the  sea.  The  violent  action  of  the 
waves  must  have  been  nearly  as  great  at  one  time  as  at  present  sub- 
sists on  the  shores  of  the  Shetland  Islands,  where  huge  caverns  are 
worn  out  of  the  hardest  and  most  ancient  rocks,  which  at  the  same 
time  offer  a  greater  resistance  than  the  soft  limestones  which  com- 
pose the  Lower  Silurian  formation.  The  evidences  of  former  sea- 
caverns  in  the  Mingans  consist  of  many  himdreds  of  columns  of 
various  shapes  and  heights  resembling  flower-pot«,  and  arched  and 
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perforated  rocks.  Although  frequently  seen  by  mariners  and  others, 
the  only  account  published  of  them  is  in  a  paper  by  Captain  (now- 
Rear- Admiral)  Bayfield,  in  the  fifth  volume  of  the  Transactions  of 
the  Geological  Society,  second  series,  wherein  a  plate  is  given  of  a 
number  of  natural  columns  on  the  east  coast  of  Niapisca  Island. 

These  curious  columns  are  met  with  in  most  of  the  islands  far 
above  the  reach  of  the  highest  tides,  running  along  the  ancient 
raised  beaches.  A  picturesque  group  is  found  on  the  west  side  of 
Large  Island,  a  mile  to  the  northward  of  its  south-west  point.  Here 
hundreds  of  flower-pot  and  arched  rocks  stand  up  out  of  the  rising 
tide  to  heights  varying  from  ten  to  fifteen  feet  on  the  flat  limestone, 
with  breadths  from  a  few  feet  to  thirty  or  forty,  widening  at  the  top. 
Many  again  are  above  high  water  mark;  and  many  straggling 
fbwer-pots  are  seen  high  up  in  the  island,  and  with  the  succession 
of  raised  terraces  strikingly  illustrate  the  relative  levels  of  the  sea 
and  land,  when  from  fifty  to  sixty  feet  different  to  what  they  are  at 
present.*  A  remarkable  flower-pot  rock  is  to  be  seen  on  the  south- 
west point  of  the  Outer  Birch  Island. 

According  to  Admiral  Bayfield,  most  of  them  vary  in  height  from 
fifteen  to  thirty  feet ;  some  even  exceed  forty  feet  above  the  plateau 
of  rock  on  which  they  stand.  They  are  frequently  arranged  in  lines 
upon  terraces  of  limestone,  precisely  similar  to  those  which  are  at 
present  forming  out  of  cliffs  that  are  washed  by  the  waves.  This  is 
especially  the  case  at  the  eastern  end  of  Niapisca  Island,  where  the 
largest  and  most  remarkable  group  of  these  rocks  is  to  be  seen. 

It  seems  to  me  that  there  cannot  be  any  doubt  as  to  the  manner  in 
which  these  curious  natural  objects  have  been  formed,  namely,  from 
the  effect  of  the  waves  at  different  levels,  as  we  see  the  same  process 
going  on  at  the  present  day.  Grreat  or  small  holes  are  broken  by 
the  sea  into  the  hmestonc  cliffs ;  these  become  larger  and  larger, 
spreading  in  various  directions,  when  the  roof  of  the  caverns  gives 
way,  and  leaves  one  or  several  pillars  with  a  small  base  to  support  a 
partially  arched  top.  The  angular  irregularities  of  the  upper  part 
of  the  pillar  become  worn  away  by  the  action  of  the  sea  and  of  the 
elements,  as  the  land  slowly  rises,  and  we  have  what  certainly 
resemble  flower-pots,  towers,  and  incomplete  arches  situated  high  up 
above  the  influence  of  the  tides,  and  formed  as  it  were  of  horizontal 
layers  of  limestone  piled  one  above  the  other. 

A  section  of  Large  Island  was  found  by  Mr.  Richardson  of  the 
Canadian  Geological  Survey,  to  be  composed  of  limestones  of  the 
Chazy,  Bird's-eye,  and  Black-river  formations,  exceedingly  favourable 
to  the  wear  of  the  sea  into  arches  and  perforations.  Most  of  the 
other  islands  are  formed  in  the  same  strata,  the  most  northerly, 
however — Harbour  Island,  consisting  of  the  caJciferous  sand  rock, 
which  lies  immediately  above  the  Potsdam  sandstone ;  whilst  the 
niuin  land  is  composed  of  gneiss  belonging  to  the  Lauren tian  system. 
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7. — Pillar  Sandstovks,  Nobth  Coast  of  Oasfb, 

There  is  a  small  fishing  staiaon  below  St.   Anne,  on  the  NoiA 
West  Coast  of  Ghispe  in  the  River  St.  Lawrence,  which  is  ciDed 
Tonrette,  from  the  occurrenoe  of  two  piUan  in  the  rocka  of  the  ooHfc 
formed  by  the  action  of  the  sea.     The  deposits  in  this  Yicinitj  oon- 
sist  of  sandstones  associated  with  bands  of  red  and  black  argilliioeoBi 
slates  which  belong  to  the  Sillery  gproup  of  the  Middle  Silnnn 
formation.     From  atmospheric  influences,  the  rock  as  described  bj 
Sir.  Wm.  Logan*  becomes  fretted  and  pitted  by  deep  holes  or  oeOi 
of  various  sizes  and  shapes,  with  thin  but  well  marked  diviskmi 
between  them.     The  stone  is  soft,  and  appears  to  wear  fiut;  sad 
when  the  strata  are  vertical,  or  nearly  so,  the  action  of  the  sea 
between  high  and  low  water  marks  cuts  them  into  pillars  thirty  fM 
in  height,  and  four  or  five  across,  which,  being  sometimes  smaller  at 
the  base  than  the  summit,  produce  a  very  picturesque  effect  in  the 
surrounding  landscape.     These  pillar  sandstones,  as  they  are  ctBe^ 
occupy  the  greater  part  of  the  coast  between  Cape  Chat  and  the 
small  settlement  of  Little  lif  atan,  where  they  disappear.     Mr.  Munaj 
mcntionst   that  they  are  displayed  in  considerable   thickness  sear 
Little  Metis,  and  occupy  the  coast  as  far  as  the  Great  Metis  River, 
when  red  and  green  shales  appear,  which  occupy  the  coast  as  far  as 
Riniouski.     This  rock  has  the   same  tendency   to  wear  away  into 
pillar  like  shapes,  when  the  strata  arc  highly  inclined,  and  the  same 
kind   of  cellular  fretted  surfaces  are  obser\'ed  to  occur  here  as  at 
Turettcs  aiid  Cape  Chat.     Somewhat  similar  natural  objcct-s  arc  seen 
on  the  south  shore  of  New  Brunswick,  on  proceeding  from  Dipper 
Harbour  towards  St.  John,  in  the  form  of  deep  chasms  and  hollows, 
oflben  separated  from  each  other  by  largo  grotesque  colnmus.    The 
carboniferous  limestone  rocks  here  being  oi  unequal  haitlness,  yield 
to  the  sea  at  one  point,  and  resist  it  at  othei'S ;  hence  the  rades^'i 
figures  and  most  unsightly  pinnacles  are  placed  according  to  the 
taste  of  the  most  disordei'ed  imagination. 

8. — ^Niagara  Caverns. 

Of  the  four  spots  in  the  immediate  vicinity  of  the  Niagara  Falls 
which  receive  the  name  of  caves,  but  one  only  is  present  on  Canadian 
territory,  situated  a  mile  and  a  half  below  the  falls,  halfway  between 
Cliilon  House  and  the  suspension  bridge.  It  was  at  one  time  called 
tlie  Devil's  Hole,  but  is  now  known  as  Bender's  Cave,  and  is  a 
natural  excavation  in  the  finely  granular  magnesian  limestone, 
full  of  geodes  lined  with  pearl  spar,  which  here  belongs  to  the 
Niagara  limestone  formation,  hence  sometimes  called  geodiferous 
limestone.     A  ledge  of  rock,  twelve  feet  below  the  summit  of  the 
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precipice  forms  the  floor  of  the  cave,  whicli  is  entered  by  a  large 
xnoutii,  is  six  feet  Iiigh  and  twenty  feet  square  ;  the  roof  is  xmeyen 
and  covered  with  damp  monld. 

There  is  another  cave  in  the  same  formation,  on  the  opposite,  or 
American  side  of  the  gorge,  about  sixty  rods  above  the  ^ny,  very 
difficult  of  access  from  the  steep  and  precipitous  nature  of  the  banks. 
.  It  goes  by  the  name  of  Gatlin's  cave,  is  fifteen  feet  wide  and  ten  high, 
■  and  contains  specimens  of  silicified  moss.  Neither  of  these  caves  are 
.  looked  upon  as  objects  of  interest,  their  formation  I  conceive  to  have 
r   taken  place  at  the  time  when  the  banks  in  which  they  exist  were 

overflowed  by  the  falls. 

;        The  appellation  of  the  Devil's  Hole  is  now  given  to  a  notch  or 

-,    indentation,  said  to  be  a  hundred  and  eighty-five  feet  deep,  half  a 

:   mile  below  the  whirlpool,  on  the  right  or  eastern  side  of  the  Niagara 

\    river.     It  lays  but  a  few  feet  from  the  main  road,  and  can  be  looked 

mto  from  above ;  it  cuts  through  the  Niagara  limestone  and  shale, 

•ad  Medina  sandstone.     This  has  been  magnified  into  a  great  chasm, 

smnnonnted  by  projecting  clifls  of  rock,  but  it  is  not  strictly  entitled 

to  the  name  of  a  cavern. 

There  is  a  great  hollow  at  the  foot  of  the  rock,  between  Goat  and 
liona  Islands,  formed  by  the  disintegrating  action  of  the  water  on 
tlie  sofli  Niagara   shale   forming  this   part   of   the   precipice,   the 
cminbling  fragments  of  which  have  been  washed  away,  leaving  the 
true  Niagara  limestone  rock  arching  overhead  fully  thir^  feet  beyond 
ihe  base,  in  a  similar  manner  to  Table  Rock  and  its  continuation 
under  the  falls,  which  thus  permits  of  visitors  passing  behind  the 
flpreat  sheet  of  falling  water  in  both  places.     This   great  hollow, 
Known  as  Cave  of  the  Winds,  whose  base  is  a  hundred  and  thirty 
feet  from  the  projecting  ledge  above,  is  a  hundred  feet  wide.     Those 
trlio  have  visited  this  interesting  spot  will,  in  common  with  myself, 
no  doubt  remember  the  sheet  of  falling  water  in  fix)nt,  forming  a 
transparent  curtain,  dashing  the  spi*ay  with  considerable  force  over 
every  part  of  the  cave,  and  the  appearance  of  one  or  more  arcs  of  a 
rainbow  when  the  sun  is  shining  upon  it.     The  noise  and  turmoil  of 
the  place,  the  concussion  of  the  atmosphere,  and  the  general  disturb- 
ance around,  have  appropriately  given  rise  to  the  name  which  this 
cavern  enjoys. 

9. — ^Flower  Pot  Island,  Lake  Huron. 

The  Isle  of  Coves  is  situated  to  the  north  of  Cape  Hurd,  which  is 
the  extreme  point  of  the  peninsula  of  the  Indian  Reserves  in  Lake 
Hnron.  To  the  east  of  this  island  is  Flower  Pot  Island,  which  is 
chiefly  remarkable  for  the  presence  of  a  number  of  insulated 
colmnns  resembling  flower  pots,  consisting  of  large  tabular  masses 
placed  horizontally  one  upon  the  other,  being  broad  at  the  summit 
and  narrow  below.  The  largest  of  these  is  forty-seven  feet  hi^h,  and 
resembles  a  jelly-glass,  being  worn  small  near  its  base,  and  enlarging 
symmetrically  towards  the  top.     Many  of  them  stand  on  a  fl.QQit  Q»t 
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The  ^°l^''^^  of  Michilimftciiiac  is  Bitnated  neftr  rti^*  ata 
■une  neme,  at  the  north-WBetem  part  of  Lake  Hnmn,  i 
posed  of  gypaiferona  limestone  and  rocks  belonging  to  the 
salt  gionp  of  tiie  American  geologists.  It  is  a  himdn 
feet  in  hairiit,  and  ita  precipitoua  oll^  are  tni^ken  into  n 
ihalloir  and  deep  caTema  l^  the  action  of  the  waves.  Q 
periotatea  a  projecting  point  of  rock  near  ita  aonUioMit 
the  general  appearance  of  the  coast  in  not  ftiMriwiila.-  to 
Piotnred  Books,  presently  to  be  deaoribed,  only  thait  th^ 
Bach  an  extensire  and  grand  scale.  Beddea  these  oaremi 
by  nqueous  agoacy,  three  objects  of  natural  cnriosity,  are 
etrongcrs  in  this  island— they  are  the  Giant's  Arch,  ti 
Pyramid,  or  Sagar  Loaf  Bock,  and  the  Skull  Hock, 
these  ia  not«d  for  the  presence  of  a  cav-em.  which  would 
one  time  to  have  been  a  place  of  ancient  Indian  sepnltor 
bors  of  haman  bones  were  discovered  within  it,  and  an 
observed  laying  about  its  mouth.  The  entrance  to  the  ca< 
and  narrow,  hut  its  dimensions  are  not  very  considerabl 
seflsus  some  historical  interest  for  Canadiitns,  from  the  i 
was  in  this  cavern  that  Alex.  Heui^  was  secreted  by 
Indifm  atter  the  massacre  of  the  Bntish  garrison  at  Oi 
macinac,  in  1763.* 

11, — The  Pictuhed  Bocks,  Lake  Supebiob. 

These  are  included  in  the  present  paper,  although  in  tli 
of  the  United  StatcH,  because  they  were  celebrated  amongi 
Voyagenrs,  who  gave  them  the  name  of  LeB  Portail 
Pictured  Rocks  (as  they  are  now  best  known)  oontinoe 
miles  aloDjii:  the  sonth  coast  of  Lake  Superior,  abont  ei 
west  of  White  Fish  Point.  They  consist  of  a  series  of  '. 
varing  in  height,  but  mostly  of  three  hundred  feet,  and 
posed  of  horizontal  stratified  layers  of  grey  sandstone,  w©« 
different  tints,  which  are  the  equivalent  of  the  Pot«dam 
a  white  quartz  rock,  probably  overlaid  here  in  some  pla 
caloiferous  sandstone.     All  along  this  coast  the  lury  of  ' 

•  See  Hemy'B  TravpU  snd  Adventorea. 
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3ased  by  eveiy  north  wind,  has  produced  a  wearing  action  upon 
base  of  the  cliffs,  scooping  out  arches  and  caverns,  with  over- 
ring  precipices,  towering  walls,  diversified  by  waterfalls, 
erous  bays  and  indentations.  Among  the  five  great  lakes, 
e  is  no  spot  so  sublimely  picturesque  as  the  Pictured  Rocks, 
jh  have  been  eloquently  noticed  by  Schoolcraft.  For  miles  all 
e  wonderful  natural  effects  are  seen  by  the  traveller,  their 
acter  constantly  varying  as  the  destructive  elements  at  work 
w  down  the  overhanging  strata  in  terrible  ruins  by  the  cavernous 
ruction  of  their  base.  At  a  distance  these  rocks  are  said  to 
mble  delapidated  battlements  and  desolate  towers.  In  many 
Bs  the  cliffs  are  nearly  separated  firom  the  main  land  by  extensive 
res,  or  they  are  almost  solely  supported  by  rude  pillars,  which 
1  the  divisions  between  numerous  caverns,  extensive  enough  to 
V  of  boats  to  sail  through  them.  At  the  Daric  Rock,  near  the 
mencement  of  the  pillared  precipices,  a  vast  entablature  rests  on 
immense  rude  pillars,  which  formed  the  boundaries  of  one  or 
9  caverns.  The  action  of  the  waves  has  completely  excavated 
rock  at  La  Portail,  which  permits  at  this  point  a  series  of  heavy 
'j&  of  sandstone  to  rest  solely  on  a  single  pillar  standing  in  the 
,  and  is  slowly  becoming  disintegrated  by  the  same  destructive 
m. 

^hoolcrafl  thus  expresses  his  admiration  of  the  Pictured  Rocks  : 
1  that  we  read  of  the  natural  physiognomy  of  the  Hebrides,  of 
fa,  the  Dorcholm,  and  the  romantic  isles  of  the  Sicilian  coast,  is 
hlj  recalled  on  viewing  this  scene ;  and  it  may  be  doubted 
ther,  in  the  whole  range  of  American  scenery,  there  is  to  be 
d  such  an  interesting  assemblage  of  grand,  picturesque,  and 
sing  objects." 

12. — Saint  Ignatius  Caverns,  Lake  Superior. 

be  sandstone  precipices  of  the  island  of  St.  Ignatius  are  described 
ot  running  down  to  the  water's  edge.  On  some  of  the  islands, 
ever,  to  the  eastward,  these  cliffs  reach  the  water,  with  fretted, 
abling  fronts,  and  the  parts  accessible  to  the  waves  are  often 
ped  into  small  caverns,  supported  on  low  arches  like  those  in 
[id  Island,  on  the  south  shore  of  Lake  Superior,  but  on  a  much 
ller  scale.* 

13. — Pilasters  of  Mammelles,  Lake  Superior. 

here  is  a  singular  rock,  named  La  Grange,  upon  the  south  end 
low  island,  sixteen  miles,  S.W.,  from  Grand  Point,  which  rises 
nee  perpendicularly  for  about  ninety  feet,  rent  at  the  top  into 
)  battlements,  and  marked  along  its  mural  sides  by  deep  pilasters. 

Greof^phy  and  Geology  of  Jjnko  Superior,  by  Dr.  Bigsby,  Tran.  Geol.   See., 
2,  vol.  i. 
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It  is  a  oonspicooiiB  otgecfc  for  a  great  diatanoe,  and  reaemblefl  a  tower 
in  ruins.* 

14. — ^Thunder    Hountaik    and     Pate    Islahd    Pilasters,    Laie 

Superior. 

Thunder  Mountain,  several  miles  long,  rises  from  the  eastern 
angle  of  Thunder  Bay,  and  is  fourteen  hundred  feet  high  as  measured 
by  Count  Adriani.  The  west  half  of  its  summit  is  ahnost  tabular; 
whilst  the  eastern  half  is  irregular  and  hummoeky,  dipping  suddenly 
in  round  masses,  into  a  lower  but  still  elevated  conntry.  About  tlie 
middle  of  its  south  side,  where  the  height  is  greatest^,  an  immense 
cavity,  with  steep  woody  acclivities,  is  scooped  out  of  the  body  of  the 
mountain.  The  upper  tliird  of  the  elevation  in  the  south-west  is 
occupied  by  precipices,  fissured  into  vertical  pilasters,  weathering 
orange  red,  and  occasionally  advancing  in  the  form  of  large  bat- 
tresses.  These  precipices  are  very  extensive.  The  pilasters  «n 
smooth  prolonged  perpendicular  slabs,  formed  by  the  disappearazxie 
of  vertical  slips  of  rock,  at  cert«dn  intervals. t 

The  tower-like  eminence,  fourteen  hundred  feet  in  perpendicular 
height  at  the  west  end  of  Pat^  Island,  some  miles  distant,  is  flat- 
topped,  and  its  sides  are  faced  with  vertical  pilasters  resting  on  a 
talus,  like  those  of  the  Thunder  Mountain.  These  pilasters  have 
been  compared  to  basaltic  columns  in  the  distance,  with  an  ap])arrnt 
but  not  real  hoinzontal  stratification.  "  In  some  places  they  bavc 
fallen  out,  leaving  hollows  like  flues  in  the  side  of  the  cliff*.  In  oiher 
places  single  columns  stand  out  alone,  like  chimneys:  in  others 
again,  huf^  flat  tables  of  rock  have  scaled  off*  from  the  face  of  the 
wall."J  Trappose  greenstone  is  the  prevailing  rock  from  Thunder 
Mountain  westward,  and  gives  rise  to  the  pilastcred  preci}>ices  of 
Fort  William. 

All  the  foregoing  (Nos.  12,  18,  and  14)  arc  formed  by  the  rocks 
belonging  to  the  Hurouian  system  of  Sir  Williiim  Logan,  which 
consist  of  slates,  sandstones,  limestones,  and  CHjnglomcrates,  with 
immense  masses  of  greenstone  interstratified.  These  repose  uncuu- 
formably  upon  the  Laurentian  rocks.  The  Grange  is  com])oscd  of 
greenstone,  as  well  as  many  of  the  low  islands  of  the  Maniiuelles  and 
others,  which  have  become  hallowed  by  the  waves  into  bowls,  caves, 
and  small  arches.  Many  of  tlie  inide  colonnades  are  formed  of  |x)r- 
phyry,  which  plunge  into  the  lake,  or  crown  the  highest  summits, 
and  occasionally  they  are  fissured.  The  pallisades  of  Thunder 
Mountain  are  a  greenstone  trap. 

In  describing  the  geological  structure  of  Maimanse,  the  most 
eastern  promontory  on  the  shores  of  Lake  Superior,  Dr.  Dawson  of 


•  G<H)graphy  and  Geology  of  Lake  Superior,  by  Dr.  Bigsby,  Tran.  Geol.  SvX?. 
Bcr.  2,  vol.  i. 
t  Idom. 
J  Agasfliz,  Lake  Siiporior,  p.  93. 
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Montreal,  mentions  that  the  shore  for  some  distance  is  excavated  into 
many  small  caverns  and  ravines  by  the  waves  acting  on  the  tnfa  and 
mineral  veins.  Some  of  these  excavations  are  stated  to  be  at  a 
higher  level  than  that  of  the  waters  of  the  Lake  at  the  present 
time.* 

15. — The  Steinhauer  Cavern. 

The  mountains  of  Tomgarsnit,  or  the  Evil  Spirit,  which  are  situated 
in  latitude  sixty  degrees  immediately  south  of  Cape  Chudleigh,  the 
extreme  northern  point  of  the  eastern  coast  of  Labrador,  have  been 
described  as  rugged,  barren,  and  black,  and  containing  a  huge 
cavern  which  the  Eskimos  declare  to  be  the  habitation  of  the  devu. 
The  only  reference  to  this  cavern  which  has  come  under  my  notice  is 
that  by  the  Rev.  Mr.  Steinhauer,  whose  notes  on  the  geology  of  the 
Labrador  coast  are  published  in  the  second  volume  of  the  Transac- 
tions of  the  Greological  Society  (p.  488).  However  little  is  known 
about  it  in  relation  to  its  extent  and  the  formation  in  which  it  exists, 
which  is  most  probably  Laurentian  from  the  description  of  the  rocks 
on  the  east  coast  of  Labrador,  it  seems  appropriate  to  call  it  after  the 
name  of  him  who  first  drew  attention  to  it.  This  cavern  is  most 
likely  developed  in  the  crystalline  limestone  belonging  to  the 
Laurentian  rocks. 

16. — The  Basaltic  Caverns  of  Henley  Island. 

On  the  southern  coast  of  Labrador,  in  the  Gulf  of  St.  Lawrence,  is 
Chateau  Bay,  recognised  from  a  vessel  in  the  ofl^g  by  the  high  land 
in  the  rear  of  it,  and  more  especially  by  the  two  wall  sided  and 
flat  topped  hills,  composed  of  basaltic  columns,  which  cap  the  sum- 
mit of  Castle  and  Henley  islands,  two  hundred  feet  above  the  sea. 
They  somewhat  resemble  fortifications  in  the  distance,  and  present 
a  picturesque  appearance  when  approached  nearer ;  they  shelter  to 
the  south  and  east  Henley,  Antelope,  and  Pitt's  harbours,  whilst 
Whale  Island  and  York  Point  do  so  to  the  westward.  Admiral 
Bayfield  describes  the  two  last  named  harbours  as  perfectly  secure, 
and  fit  for  the  largest  ships. 

The  geological  formation  of  all  the  rocks  and  islands  of  the  coast 
of  Labrador  belongs  to  the  Laurentian  system  of  Sir  William  Logan, 
and  are  the  most  ancient  yet  known  on  the  continent  of  America. 
They  extend  from  the  north  side  of  the  Saint  Lawrence  from 
Labrador  to  Ijake  Superior,  and  occupy  by  far  the  larger  share  of 
Canada.  They  consist  of  gneiss,  with  interstratified  bands  of  crys- 
talline limestone,  associated  with  layers  of  micaceous  and  homblendic 
schists  and  quartzite.  The  colours  of  the  rocks  of  this  part  of  the 
coast  vary  from  red  to  grey,  and  were  formerly  described  as 
granite. 

*  Canadian  Natnralist  and  Geolog^igt,  vol.  ii.,  p.  4. 
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Casde  maud  is  ocwnpoied  of  gneiHy  in  wkSA  k  ftnmd  m  toaadtMn 
of  a  dark  purplish  my  iUapary  fiiaiUe  gnm  homblflnde  and  gny 
quarts,  as  obsoryed  %  Capt  Campbdl  in  1827 ;  {ha  gnaiaa  is  craped 
hyorer^lying  amorphous  basalt  filly  ftefe  thioky  niiie  huidrBdaad 
ninety  feet  hmg^  and  two  hundred  and  ten  fbet  wide  in  its  hitNideik 
part,  wluch  is  near  the  centre.  This  mass  of  basslt  is  sopoorted  bj 
an  aggregation  of  basaltic  colnmns,  of  whicih  some  reach  to  the 
height  of  twenty-fire  feet.  They  possess  the  nsoal  diaracten,  an 
Tertioal,  in  dose  contact,  varying  in  siae  and  the  number  of  tlier 
sides,  and  are  jointed.  Capt.  QimpbeU  determined  their  base  to  be 
a  hundred  and  eighty  feet,  with  their  summits  two  hundred  and  fifbr- 
five  above  the  water.  Tlids  is  fifty  feet  more  then  is  mentioned  ly 
Bayfield ;  but,  as  the  columnar  and  amorphous  basalt  have  perpea* 
dionlar  sides,  its  thickness  was  made  out  1^  a  plummet  to  be  seraK^- 
five  feet,  the  feature  of  most  impcnrtanoe  in  relation  to  the  cavcne. 
The  summit  is  fiat,  and  covered  with  moss  and  turf;  its  shspeii 
oblong,  and  the  columns  pass  all  around  it,  and  &iis  ezi^ains  their 
fortification-like  appearance  on  entering  Henley  HaHbour.  Tie 
island  itself  resembles  a  fish  in  shape,  with  a  broad  head,  and  havisg 
a  distinct  tail,  which  forms  Chateau  Point.  It  is  a  little  over  a  mile 
and  a  quarter  long,  and  a  third  of  a  mile  broad  at  its  northern  part 
(See  map,  plate  vii.). 

Henley  Island  is  situated  to  the  north-east  of  Castle  Island,  tnm 
which  it  is  separated  by  a  narrow  channel  leading  into  Henley  Har- 
bour, about  a  hundred  and  twenty  yards  wide,  which  is  called  by  tlie 
fishermen  Castle  Reef  Tickle.     The  shape  of  this  island  is  that  of  a 
triangle,  its  most  important  side  fronting  towards  the  sea,  and  nm- 
ning  due  north  and  south  ;  its  southern  side  is  hollowed  out  into  two 
bays,  which  leaves  the  south-western  part  of  the  island  in  ihe  foim 
of  a  hill  two  hundred  and  four  feet  high,  capped  by  the  basalt  as  in 
Castle  Island,  and  possessing  all  the  characteristics  peculiar  to  that 
island,  with  its  pillars  of  &e  same  substance.     The  extent  of  the 
basalt  is  about  a  fourth  of  that  on  the  sister  island,  the  width  of  this 
part  of  the  island  containing  it  being  about  two  hundred  and  seventy- 
five  yards.    On  that  side  only  towards  the  sea  (east)  are  the  columns 
visible ;  but  as  three  caverns  are  there  present,  it  was  looked  upon 
by  Lieutenant  Baddeley,  R.E.,  as  strong  presumptive  evidence  that 
these  basaltic  columns  traversed  the  mountain,  a  supposition  which 
it  appears  to  me  to  amount  to  a  certainty,  on  comparing  the  two 
islands  with  one  another.     In  these  caverns  (which  must  at  one  time 
have  been  Fingal's  Caves  in  miniature)   the  columns  possess  the 
same  regularity  and  juxta-position  as  they  do  on  the  outside.     The 
largest    w^as    found    by    Captain    Campbell    to  be    twenty    yarda 
deep  by    fifteen  yards  in    the  middle;    the    floors    were   strewn 
with  the  fragments  of  cx)lumns,   and  the  sides  were  ornamented 
by  those  which  their  removal  exposed  to  view ;   the   ceiling  was 
as  smooth   as   that  of  a  room,   but   of  almost  an  iron  blackness. 
The    thickness    of   the  amorphous    basalt   above    was    estimated 
at  from  thirty  to  forty  feet,   its  course  on  both  islands  is  finom 
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east  to  west,  the  colunms  to  the  westward  are  of  larger  dimensioxiB 
than  those  to  the  eastward.* 

The  north-west  side  of  Henley  Island  is  bounded  by  Antelope 
Harbonr,  which  is  between  it  and  the  main  land ;  whilst  south  of  it 
lies  the  singolarlj-sh^ped  Stage  Island,  which  is  low,  and  forms  the 
western  boundary  of  Henley  Harbour.  Within  the  entrance  of  Cha- 
teau Bay  is  Whale  Island,  which  again  lies  in  the  entrance  of  Temple 
Bay.  The  basaltic  columns  of  Henley  and  Castle  Islands  can  be 
seen  from  the  east  point  of  Wreck  Bay,  two  miles  and  a-half  to  the 
south-westward,  and  I  think  at  one  time  they  must  have  been  united 
with  a  continuation  of  the  basalt  from  one  island  to  the  other.  (See 
map,  plate  vii.). 

The  only  other  part  of  British  America  where  basaltic  rocks  are 
met  with  .on  a  grand  scale  is  on  the  shores  of  the  Bay  of  Fnndy. 
The  northern  side  of  the  large  island  of  Ghund  Manan,  three  to  four 
hundred  feet  high,  twelv^e  miles  south  of  Campo  Bello,  New  Bruns- 
wick, at  the  entrance  of  the  bay,  is  perfectly  basaltic  in  many  plaoea, 
and  resembles  large  pieces  of  squared  timber  placed  upright  side  by 
side,  with  a  perfection  and  beauty  equal  to  the  basaltic  columns  of 
Stafia.  Whole  &9ades  of  columns  have  been  broken  off  and  carried 
away  by  the  sea.t  Near  the  Old  Bishop  the  basaltic  colmnns  stand 
erect,  and  apparently  support  the  precipice,  having  five  and  six  feces. 
A  small  uninhabited  island  at  the  entrance  of  the  river  Magaguadavio, 
is  covered  with  basaltic  pillars  of  from  five  to  nine  sides,  many  of 
them  retreating  into  the  sea.  The  celebrated  cliffs  of  Cape  Blomidon, 
in  Nova  Scotia,  four  hundred  feet  high,  are  composed  of  new  red 
sandstone  surmounted  by  crystalline  basaltic  trap,  having  a  rude 
columnar  structure,  and  presenting  a  perpendicular  wall  along  the 
top  of  the  precipice.  For  a  general  description  of  these  clifib  the 
reader  is  re&rred  to  Dawson's  Acadian  Geology. 

17. — Empty  Basaltic  Dykes  of  Mecattina.     (See  Map,  pi.  viii.). 

Among  the  most  singular  peculiarities  of  the  southern  coast  of 
Labrador,  is  the  occurrence  of  empty  basaltic  dykes  traversing  Gh-eat 
Mecattina  Island  in  a  north-east  and  south-west  direction  from  one 
side  to  the  other,  as  described  by  Admiral  Bayfield.  |  This  island, 
composed  of  the  Laurentian  rocks,  is  about  three  and  a-half  miles 
long,  north  and  south,  about  three  miles  wide,  and  is  five  hundred 
feet  high  at  its  centre ;  it  is  through  these  granitic  (P)  hills  that 
the  empty  dykes  run.  These  remarkable  dykes,  with  the  position 
of  the  islands,  in  relation  to  the  high  land  inside  of  Cape  Mecat- 


*  Trans.  Lit.  and  His.  Soo.  of  Quebec,  voL  i.  In  Lieutenant  Baddeley's  paper, 
Castle  Keep  Bock  is  the  name  given  to  Castle  Island,  and  Henley  Island  is  erro- 
neously called  Saddle  Island.  There  is  a  Saddle  Island  in  Bed  Bay,  some  miles 
to  the  westward  of  York  Point. 

t  Geol.  Snrvey  of  New  Brunswick.     By  Abraham  G^esner,  St.  John,  1889. 

X  Sailing  directions  of  the  Golf  and  Biver  St.  Lawrence* 
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Hm  Gvlf  of  Sl 
kad.  Bed  Fdini,  k 
Bij,  wlddi  it  OB  ilie  cm*  of  Cbpe 
pffomoMtoiy  of  the  mMnknd — nov  ib  to  ihm 
flMiter  between  steep  and  Iri^ii  Inlliy  fiHRBedmioe 
Oieat  Uand,  with  a  npid  riier  at  its  head.  Hie  highkodof 
Meoattinak  seven kmidvea  feet  above  the  aea,  and  stands  directum 
rear  of  tbebaibonr  of  tbe  same  name.  Itknoteaoeededinheightty 
anj other knd between  Bradore and tbeMmgaalsknds.  Itsgnnite 
k  trmversBd  from  sonth-west  to  north-east  by  the  same  enonnoiu  ba- 
sahkch-keaasarefimndon  the  Oieatlaknd.  **  They  cat  complMj 
thFoagn  the  pn>moiitoi7  into  PSmtage  Bi^,  aaoending  again  on  tfao 
easteni  side  of  the  ktter.  tiU  thej  sie  kst  to  view  beyond  the  siim- 
mita  of  the  hiDs.  In  Dyke  Isknd  aeveral  of  them  are  empty  as  low 
down  as  the  snrfioe  of  the  sea,  dividinff  the  isknd  by  immffuse  open 
fiasiires  in  sndi  a  way  as  to  disdngoiui  it  from  aU  others  in  the 
nekhbonrhood.*' 

What  strikes  the  mind  with  wonder  in  examining  these  dykes  is 
that  the  basalt  should  have  become  crumbled  and  worn  away  &om 
decomposition  in  sneh  a  manner  as  to  leave  them  qnite  empty,  thus 
resembling  more  the  character  of  fissures  prodaced  by  an  earth- 
quake. That  they  are  true  basaltic  dykes,  however,  k  proved  b^ 
finding  the  remains  of  basalt  in  some  of  them,  and  by  examining 
the  neighbouring  knd,  which  is  comparatively  finee  from  them,  unless 
in  the  places  described.  For  if  they  were  not  these,  we  might  expect 
to  see  numerous  rents  and  fissures  over  a  less  limited  area  than  thej 
occupy.  Similar  phenomena  are  seen  in  many  parts  of  Scotland, 
but  in  a  minor  degree.  The  empty  dykes  of  Mecattina  are  probablj 
the  most  extensive  kno^'n,  and  I  imagine  assumed  their  present  con- 
dition when  the  land  was  submerged. 

18. — ^Bigsbt's  CiivEBN,  Murray  Bat. 

On  the  northern  bank  of  the  St.  Lawrence,  ninety  miles  below 
Quebec,  and  six  and  a-half  miles  west  by  south  from  Cape  Eagle,  is 
the  remarkable  inlet  known  as  Murray  Bay,  which  k  a  mile  and  a- 
half  wide,  and  nearly  the  same  distance  in  depth.  At  its  head  is  the 
rapid  and  unnavigable  Murray  River,  which  rises  far  in  the  interior, 
and  flows  down  through  a  beautiful  valley  from  several  small  lakes 
situated  among  the  hills.  At  low  water  the  bay  k  nearly  dry,  but 
there  is  anchorage  for  vessels  close  under  the  high  rocky  shore,  a 
little  to  the  eastward  of  the  bay,  as  mentioned  by  Bayfield.  The 
western  point  of  the  bay  from  eight  hundred  to  one  thousand  feet 
high,  is  Point  Pique,  or  White  Cape,  in  which  k  situated  Bigsby's 
C>y«Pt  its  eastern  point  is  Point  Gaze,  or  Les  Ecorchis,  and  a  little 
is  La  Heu ;  the  way  is  directly  opposite  to  Cape  Dkble, 
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on  the  south  shore,  which  is  here  ten  and  a-half  miles  across.     (See 
sketch,  plate  ix.). 

The  prevailing  rocks  around  Murray  Bay  belong  to  the  Lanrentian 
formation,  their  gneissic  character  being  distinctly  displayed  in  a 
Bet  of  beds  on  the  west  side  of  the  bay  above  White  Cape,  marked 
by  diversities  of  colour  allied  to  red,  green,  black,  and  white  ;  these 
beds  are  described  as  granitic  but  very  quartzose,  with  some  bands 
among  them  possessing  the  aspect  of  a  slightly  micaceous  quartz 
rock.  Among  the  beds  is  a  large  grained  red  granitic  dyke,  running 
in  general  with  their  strike,  which  is  north-west,  at  an  angle  of  from 
thirty  to  thirty -five  degrees.  On  the  east  side  of  the  bay,  near  Les 
Ecoi'chis,  the  gneiss  presents  the  aspect  of  a  dark  grey  compact 
slightly  micaceous  hornblende  slate.  It  is  here  also  cut  by  a  very 
coarse-grained  dyke,  running  generally  with  the  stratification,  and 
consisting  of  quartz  and  opaque  white  felspar,  while  hornblende  pre- 
vails on  each  side  of  the  dyke  towards  its  contact  with  the  gneiss. 
Still  further  to  the  eastward,  before  reaching  La  Heu,  there  is  a  very 
great  white  dyke  of  a  similar  character.  No  interstratified  bands  of 
crystalline  limestone  belonging  to  the  Lanrentian  formation  are  here 
met  with.  The  Potsdam  sandstone,  or  white  quartz  rock,  appears 
above  White  Point,  and  at  two  spots  at  the  east  side  of  the  bay.  At 
White  Cape  the  calciferous  sand  rock  is  next  observed  ;  it  composes 
the  point  which  bounds  the  boat  cove  on  the  south.  The  beds  here 
are  about  twenty-three  yards  broad  with  a  thickness  of  fifty-eight 
feet,  and  the  rock  is  described  as  a  calcareous  sandstone,  possessing 
arenaceous  layers  interstratified  with  occasional  bands  of  limestone ; 
the  last  forms  the  uppermost  bed  as  well  as  a  few  at  the  bottom.  Li 
some  of  the  arenaceous  beds  translucent  milky  quartz-pebbles  exist 
as  large  as  hens'  eggs,  thus  constituting  them  into  conglomerates  ; 
but  the  grains  are  generally  of  such  small  size  as  to  give  an  oolitic 
appearance  to  the  rock  :  they  consist  both  of  limestone  and  quartz.* 
Dr.  Bigsby  found  some  of  the  nodules  as  large  as  a  child's  head.  To 
the  west  of  the  boat  cove  are  two  hummocks  of  the  rock,  forming  the 
bluff  from  which  White  Cape  takes  its  name. 

The  conglomerate  which  thus  composes  the  chief  part  of  the  preci- 
pice of  White  Cape  is  described  by  Dr.  Bigsby  as  in  strata  more  than 
a  foot  thick,  abutting  against  mica  slate  in  various  unconformable 
positions. — "  At  the  west  end  the  layers  are  very  thin,  and  are  placed 
vertically,  with  a  south-west  direction,  in  some  degree  of  parallelism 
to  the  contiguous  mica  slate.  Near  this  they  are  contorted,  until 
gradually  toward  the  centre  of  the  range  they  become  horizontal. 
Here  a  singular  disposition  of  the  upper  lamina)  is  observed.  They 
roof  a  shallow  cave  in  undulating  lines,  which  descend  gently  fi^m 
above,  and  after  curving  upwards  for  a  short  distance,  decline  sud- 
denly on  the  horizontal  strata  which  constitute  the  lower  half  of  the 
sides  of  the  cave."t     (See  sketch,  plate  ix.). 

*  Geol.  Sarvoy  of  Canada.     Report  for  iai9-50. 
t  Arner.  Jonr.  of  Science,  vol.  v.,  p.  212.    \^2. 
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19. — ^Boocuzm's  Catebx,  Kildasb. 

This  cavern  was  risited  and  first  described  hj  Cirfanel  Bonchette 

tf  ■«Qral   of  Canada)    in   the  report  of  his  t4Edal  tonr 

1Vh>.  Lit.  nd  Wm.  Bee.  ef  Qwibee.  <Hi.  L 
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ougli  the  new  settlements  of  the  lower  province  in  1824.  It  is 
lated  in  the  township  of  Kildare,  about  tlurty-five  miles  due  north 
the  city  of  Montreal,  but  the  precise  locality  I  have  been  unable 
letermine,  although  from  the  description  it  may  be  close  to  the 
a^  of  the  same  name.  The  southern  half  of  the  township  is  tra- 
sed  by  a  broad  band  of  the  Potsdam  sandstone,  in  continuation  of 
same  rock  running  in  a  north-east  direction  from  the  south- 
item  part  of  the  township  of  Rawdon.  That  part  of  Elildare  north 
this  band  is  composed  of  gneiss  of  the  Laurentian  system,  most 
»bably  interstratified  with  some  bands  of  crystalline  limestone,  in 
icli  the  cavern  is  developed. 

[t  was  about  the  year  1822  that  two  youns  Canadian  peasants, 
ilstprosecating  their  sport  of  hnnting  the  ^d  cat,  pni^ed  two 
their  game,  until  entering  an  obscure  hole  a  little  above  the  bank 
the  river,  they  lost  sight  of  them.  The  more  enterprising  of  the 
o  attempted  to  enter  the  aperture  in  the  rock,  at  that  time  barely 
fficient  to  admit  of  his  crawHng  into  it,  but  without  success.  Pro- 
ling  themselves  with  lights,  a  second  attempt  was  more  successful, 
r  **  not  only  did  they  secure  their  prey  (of  which  they  have  preserved 
e  skin  to  this  day),  but  they  discovered,**  says  Colonel  Bouchette, 
mother  of  the  many  phenomena  of  nature,  a  description  of  which 
imot  be  uninteresting." 

The  following  account  is  given  in  the  Coloners  words : — 
'*  I  descended  into  the  cavern  by  means  of  a  trap-door,  which  has 
cently  been  placed  at  one  of  its  angles  for  ihe  facility  and  con- 
^nience  of  strangers  desirous  of  visiting  this  singular  spot,  having 
my  guides  two  of  the  inhabitants  of  the  neighbouring  house,  bear- 
g  lighted  tapers.  The  height  of  the  cave  where  we  entered  is  five 
et,  from  which  angle  branch  off  two  caves,  the  lesser  whereof  is  of 
e  following  dimensions : — 

Length 25  feet. 

Breadth  varying  from 2  J  to      9     „ 

Height 5     „ 

bears  about  a  south-east  course  fr^m  the  entrance. 

The  other  has  in  length  70  feet 

Widthfrom , 7  to    8     „ 

Height,  gradually  increasing 5  to  18     „ 

"  The  increase  in  the  loftiness  of  the  cave  originates  from  the 
clivity  of  the  ground  part,  which,  at  the  north-eastern  extremity, 
at  least  twenty- three  feet  from  the  surface.  It  forms  nearly  a 
^ht  angle  with  the  first,  at  its  south-western  end,  and  an  angle 
ircely  obtuse  at  the  other  with  another  cave,  whose 

Length  is    80  feet 

Average  width    6     „ 

Height    h     „ 
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F?vai.  ^e  Jcgwxmy  ^ieKiifcuB  tihciv  maid  seem  to  be  five  difiraA 
c»*  vrrrs  .t  fihlVntnk  ^r^I  ptvhfcHr  hudt  more,  if  the  fifth  has  iMi 
>:n:i.^  cvricrvd  Tbnw  v/  ^bem  bi^Mcch  off  from  the  entrance  k 
c\*;?^a:  ,v.-r^t::»:cs^  wtLil-s  ihe  nptnaining  two  do  so  at  the  tenmaa' 
tx*o  or  tJw  >r*?arT»I  ^jiujerT.  The  roof  thn>nfrhoat  is  covered  wMk 
«f;k!acr:r^s.  Vtr:  ni^  ?o  =ifCTMi  is  maiie  of  stahigmite.  nor  of  the  {■»• 
A-^v  .*f*  S-r«^  w  *rv  Wft  to  coodade  that  they  were  afasenfcy 
Al'tK-c;;^  :^  .-Oi&=oftf>  w>fnf  sitich  in  fkroar  of  finding  the  latter,  m 
oc-ai»%\;;«axv  X  ibfnf  Hkzu:  a  CEce  and  nnohstmctcd  entrance  into 
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r*>.>t  .i»^V'"^-  «>.vc.  i*  ,v'  h:i::iI4e  pretensions  as  to  siae,  is  situated 
x^  iX*  In\%:v.  .*:*  V.—:T\Tfcl  arxi  tso  aiw^imt  of  it  had  appeared  before 
*X*  ^-'X'  *'  vA  I  vciK'sbixi  in  the  ~  Canadian  Xatoralist  and  Geolo- 
i'x:  vr  J'.vw  l'^'-^  My  actestion  was  first  drawn  to  it  bj  m j 
tr^'.-sl  IV  Kv*Vr?  Nc'Iat^  ivrraerh-  of  Montreal,  and  now  of  New 
\oA 

T^^*  *'«^x'  <-v"ai:s  i*r.  :r.Tr  Vtv^ij^  of  a  Hmestone  ridge,  ranning  in  t 
^^Nr<hM>Ass  AX'^l  A'cizh-w^-*;  .r.rw'non.  which  skirts  a  nnmber  of  £um8 
Iv^^K  \^:'  tb.v  r.vcr.  n>dk:  at  CvXe  St.  MicheL  Its  dimensions  are 
l>fcv^«\-!lxv  \-Arvls  or  r.vrc  in  vWnth.  with  a  width  of  two  or  niOTe 
\  At>U  VW  U:;cr  x-7»r^^  a  ovxi  iWal  and  is  somewhat  irregular,  but 
itu*  »^v^t*  t«<  >vv.s:*U  raKy  wi*wr  than  the  fioor.  which  is  covered  with 
W{*M^r  <o  Oto  \lc^^:h  x^:'  SK^ru"  t\vt.     A  pan  of  the  floor  wiD  permit  oft 
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fix>iiiig,  and  when  in  the  cave  a  person  can  stand  npright,  with 
plenty  of  room  to  spare.  The  roof  is  composed  of  limestone,  and 
lined  with  a  coating  of  stalactitical  carbonate  of  lime,  but  from  which 
there  do  not  project  any  stalactites  ;  some  portions  of  the  floor,  how- 
ever, contain  stalagmites,  a  few  specimens  of  which  were  collected. 
No  bones  of  animab  were  found,  possibly  owing  to  the  presence  of 
the  water.  Their  existence  can  only  be  ascort^ed  by  pumping  the 
water  out,  which  may  overlie  a  sort  of  breccia.  The  ridge,  which  is 
oomposed  of  the  Trenton  limestone,  here  partakes  somewhat  of  the 
character  of  a  hill,  at  the  base  of  which  is  an  opening  leading  into 
the  interior  of  the  cavern.  It  was  accidentally  discovered  some 
thirty  years  ago  on  the  occasion  of  a  party  of  hahitans  going  out 
hunting.  The  dog  belonging  to  the  party  commenced  to  scratch  at 
the  spot  which  forms  the  entrance,  and  suddenly  disappeared ;  the 
animal  had  fallen  into  it,  and  his  cries  brought  the  hunters  to  the 
hole  in  the  ground.  The  opening  was  enlarged,  and  the  party 
entered  by  crawling  on  their  hands  and  feet. 

Prom  the  description  of  the  cavern,  it  would  appear  that  its  origin 
is  due  to  upheaval  from  below,  producing  a  dislocation  of  the  stratum 
of  limestone  and  the  formation  of  a  wide  fissure,  which  may  be  found 
ultiniately  to  extend  much  farther  than  the  distance  given  in  the 
foregoing  account.  The  discovery  of  this  cavern  was  looked  upon 
at  the  time  as  sometliing  very  wonderful. 

(To  be  continued,) 


THE  CARBONIFEROUS  SYSTEM  IN  SCOTLAND  CHARAC- 
TERIZED BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of 
the  Geological  Society  of  Glasgow,  etc.,  etc. 

(Continued  from  Vol.  iii.,  p.  11 5. J 

XXXVI. — Productus  costatus.     Sow.    PL  ii.,  figs.  22-24 ;  pi.  iv.,  fig.  26. 

Producta  costata.    J.  de  C.  Sowerbv,  Mineral  Concliology,  vol.  vi.,  p.  115» 

pi.  dlx.,  fig.  1,  1827. 

This  species  appears  to  vary  somewhat  in  appearance,  but  is  usually  trans- 
versely semi-cylindrical,  the  liinge-line  being  at  the  same  time  the  widest 
portion  of  the  shcU.  .  The  ventral  valve  is  very  much  vaulted,  and  usually 
longitudinally  divided  by  a  median  depression  or  sinus  of  variable  depth.  Tlie 
be^  is  small,  and  docs  not  overlie  the  hinge-line,  while  the  cars  are  of  moderate 
dimensions  and  clearly  defined.  Exteriorly  the  surface  is  ornamented  with 
numerous  longitudinal  ribs,  which  increase  in  number  by  means  of  occasional 
intercalations ;    certain  ribs  will  also   disappear  before  having  attained  the 
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margin ;  while  again  two  will  sometimes  unite,  bo  as  to  constitute  but  a  singfa 
rib.  The  costoe  arc  very  often  of  unequal  width,  rounded,  or  flattened,  aiid 
sometimes  will  rapidly  increase  in  width  as  they  extend  towards  the  margin: 
ronc<;ntric  wrinkles  arc  also  observable  upon  the  auriculate  portions  of  the 
valve,  and  a  row^  of  long  tubular  spines  may  be  seen  dose  to  the  cardinal  edge, 
as  well  as  upon  tlic  Literal  portions  of  the  beak ;  spines  of  smaller  profiortions 
project  likewise  here  and  there  from  the  ribs  themselves,  while  the  longitudinal 
costK  are  closely  intersected  or  decussated  to  some  distance  from  the  extranity 
of  the  beak  by  numerous  undidatin^  concentric  lines.  The  dorsal  valve  b  con- 
oave,  but  much  flattened  to  some  distance  from  the  hinge-line,  wliile  the  sculp- 
ture is  very  similar  to  that  visible  upon  the  opposite  valve.  No  interiors  of 
this  shell  appear  to  liave  been  hitherto  discovered,  nor  did  it  ever  attain  very 
large  proportions;  some  Scottish  examples  have  measured  one  inch  and  a- 
quarter  in  leiigtli  by  about  one  inch  and  three-quarters  in  breadth. 

In  his  "  Monocrraphie  du  Geme  Productus,"   Prof,   de  Koninek  placed 
P,  Muricaivs,  Pliilups,  among  the  synonyms  of  the  siH»cies  under  description ; 
but  as  the  figure  in  the  "  Geology  of  Yorksliire"  had  given  rise  to  some  un- 
certainty, I  requested  and  obtained,  through  the  kind  medium  of  Mr.  Dallas, 
the  loan  of  the  original  example,  ])rescrvcd  in  the  Museum  at  York.     It  differed, 
however,  from  the  representations  that  had  been  given  of  it  in  the  "Geology  of 
Yorksliire,"  by  presenting  a  well  marked  median  depression  in  the  vejitral 
valve,  but  agreed  very  closely  ^lith  certain  similar  shells  found  by  Mr.  Thom- 
son at  Cessinock,  in  Ayrshire,  and  of  which  fig.  2.5  of  our  pi.  iv.  is  an  example. 
Th(^  presence  of  so  mauv  small  tubuhu*  spines  fdong  the  upper  surface  of  all  the 
ribs  IS  a  character  not  observable  upon  the  larger  number  of  spc*ciiueus  uf  P. 
coittatus'y  and  from  this  character  alone  I  should  almost  have  lxM*n  inclined  to 
separate  the  hist -uaniod  shell  from  P.  mnricatusj  had  not  an  undoubted  exam])lc 
of  the  first,  ill  the  collection  of  Dr.  Sliiiion,  exhibited  a  number  of  similar  spiues 
along  the  surface  of  the  ribs.     P.  cosfafitx  is  not  a  very  rare  species  in  ^eot- 
land  ;  it  occurs  at  Hill  Head,  in  Lanarkshire,  at  three  hundred  and  seveutv- 
five   fathoms   below    "  Kll   coal ;''    also   at   Broekley,   near   Lesmahago.     In 
Stirlingshire,  in  the  Campsie  main  limestone.     In  I)umbartonshii*e,  at  Cnslle- 
eary.     In  Kenfrewshire,  at  Barrhead.     In  Ayrshire,  at  Rough  wood  and  West 
Hroadst(me,  Beith ;  Goklcraig  and  Moiikredding,  near  Kilvsiimiug ;  Auehen- 
skeigh,  Dalrj' ;  Moadowfoot,  near  Drumelog ;  and  Cessnock,  parish  of  Loudou. 
lu  Buteshire,  in  the  island  of  Arran. 

XXXVII.— Productus  Youngianvs.     Dav.     PI.  ii.,  fig.  20,  and  pi.  v.,  fig.  vii. 

This  shell  is  loncritudinally  very  oval,  the  hinge-line  being  rather  shorter 
than  the  width  of  the  shell.  The  ventral  valve  is  regularly  arched  and  without 
any  sinus,  whih^  the  auriculate  exjmnsions  are  very  small;  and  the  beak,  which 
is  comparatively  large,  does  not  overlie  the  hinge-line,  except  quite  at  iis 
attenuated  extremity.  The  dorsal  valve  is  concave,  and  follows  the  curves  of 
the  oi)posite  one ;  exteriorly  the  surface  is  ornamented  with  numerous  small 
rouncled  ribs,  of  which  a  certain  number  are  due  to  intercalation,  and  fn>m 
which  at  short  distances  project  slender  tubuUu-  spines  ;  these  appearing  more 
vvidely  scattered  in  some  si)ecimens  than  in  others.  Undulating  concentric 
lines  of  growth  are  likewise  observable,  and  in  some  specimens  appear  to  have 
been  continued  in  the  form  of  very  thin  and  short  concentric  lamelliform  ex- 
])ansions,  but  which  are  on  the  greater  number  of  specimens  broken  oiF  el(»sc 
to  the  shell,  so  that  when  T)(Tf(?ct  they  must  have  presented  a  somewhat  fringrd 
appearance.  Tlu^se  lamelliform  expansiims,  v\hich  lie  close  to  the  surface, 
appear  to  have?  been  more  strongly  develoi)ed  or  displayed  in  the  young  shell, 
and  with  ag(?  the  stria*  became  more  regularlv  marked,  which  leads  me  to  si:]»- 
pose  that  when  (piile  adult  the  shell  assunietl  the  ai»pi'jij-anee  of  tlie  speeimcu, 
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fig.  25 ;  but  of  that  I  do  not  at  present  feel  certain.  Mr.  Toung  has  seen  ex- 
amples of  this  shell  from  Lanarkshire,  Renfrewshire,  Ayrshire,  and  Fifeshire, 
but  it  is  nowhere  (yet  discovered)  so  plentiful  as  at  Corrie  Bum,  where  it  occurs 
in  a  thin  bed  of  a  white  friable  shale,  above  a  coralline  bed  {Lithodendro* 
^tucicukUuMy  Fleming,  =  lAthostrotion  Marti/ti,  M-Edw.).  It  is  found  also  at 
Srockley,  near  Lesmahago,  in  Lanarkshire. 

For  some  time  I  felt  uncertain  whether  the  shell  under  description  might 
not  be  the  same  as  that  to  which  Messrs.  Norwood  and  Pratten  haa  applied  the 
uame  of  eU^ant ;  but  having  received  from  Mr.  Worthen  and  Prof,  de  iConinck 
several  typical  examples  of  the  American  shell  obtained  at  Chester,  Illinois,  I 
soon  became  convinced  that  the  Scottish  species  was  in  reality  distinct. 
Messrs.  Norwood  and  Pratten  have  not,  however,  furnished  us  witn  a  charac- 
teristic representation  of  their  species,  which  is  not  evenly  convex,  but  longitu- 
dinally flattened,  and  even  sometimes  depressed  along  the  ventral  valve  in  the 
many  American  specimens  that  have  come  under  my  observation ;  while,  on 
the  contrary,  our  P.  Youngianus  is  always  regularly  convex  and  without  mesial 
depression ;  it  is  likewise  much  more  regulany  oval,  and  the  sides  of  the  beak 
dk)  not  fall  perpendicularly  upon  the  ears  as  in  P.  elegatu,  and,  although  dis- 
tinct, approaches  mostlv  to  P.  aculeatus  of  Martin.  Mr.  Salter  assures  me 
that  there  arc  none  of  Prof.  Hall's  figures  in  the  Iowa  report  at  all  like  our 
Scottish  shell.  I  have,  therefore,  ventured  to  name  the  shell  after  Mr.  J. 
Youn^,  of  the  Huntcrian  Museum  of  Glasgow,  who  was  the  first  to  draw  my 
attention  to  the  species ;  and  I  am  indebted  to  Mr.  Salter  for  the  loan  of  a 
specimen  from  the  carboniferous  limestone  of  LlangoUen,  in  Wales,  which  may 
b«  seen  in  the  Museum  of  Practical  Geology. 

XXXVIII. — Productus  aculeatus.    Martin.    PL  ii.,  fig.  20. 

uditomites  aculeatus.  Martin,  Petrif.  Derb.,  p.  8,  pi.  xxxvii.,  figs.  9-10,  1809. 
Productus  id.,  De  Kouinck,  Monographic  du  Genre  Productus,  pi.  xvi., 
fig.  6. 

The  shells  composing  this  species  are  usually  nearl^^  circular,  or  slightly 
longer  than  wide,  the  ninge-linc  being  at  the  same  time  shorter  than  the 
greatest  width  of  the  shell.  The  ventral  valve  is  evenly  convex,  and  without 
sinus,  while  the  dorsal  one  is  very  concave,  closely  following  the  curves  of  the 
opposite  valve.  The  cars  are  very  thin  and  small,  usually  broken ;  the  beak 
also,  which  is  much  incurved,  does  not  overlie  the  hinge-lme,  except  quite  at 
its  attenuated  extremity.  On  the  exterior  of  the  valves  there  exists  some 
xrregularly  scattered  elonffated  tubercles,  from  which  projected  short  adpressed 
spines,  tliese  tubercles  being  also  sometimes  so  elongated  as  to  produce  the 
ap))earance  of  ribs ;  but  both  Martin  and  Sowerby  were  mistaKcn,  as  was 
justly  observed  by  Prof,  de  Koninck,  when  they  stated  in  their  descriptions  of 
the  shell  that  the  spines  "pointed  backwards,  or  towards  the  beak." 
Kumerous  concentric  undulating  lines  of  growth  may  also  be  detected  on 
either  valve.  The  interiors  of  the  valves  have  not  been  hitherto  discovered ; 
and  although  the  species  does  not  appear  to  have  ever  attained  large  dimensions, 
those  known  to  me  from  Scotland  did  not  exceed  some  five  lines  in  length  by 
four  and  a-half  in  width. 

In  Scotland  the  shell  has  been  found  in  several  localities.  In  Stirlin^hire 
it  occurs  in  the  Campsie  main  limestone  and  ironstone.  In  Lanarkshire  it  has 
been  found  at  Calderside,  Hig[b  Blantyrc.  In  Renfrewshire,  at  Orchard- 
quarry,  Thomliebank.  In  Ayrslure,  at  West  Broadstone,  Beith ;  Craigie,  near 
Kihnamock  ;  and  Auchcnskeigh,  Dairy. 
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Fndmeim  Mpimulomt.    J.  Soverbj,  IGn.  Ckm^  voL  L,  p.  154^  pL  Izrn,  §g.  S, 
1814.    Be  KoninrJc,  lionognphie  da  Gcnn  BrodnetM,  pL  zL.  Ig.  8. 

TliiB  shdl  u  tnmsvenely  Mmioirnilar,  the  ImigeliDebciiqfBenfywloQ^M 
the  ffreatest  width  of  the  shell  The  rentnl  Vihe  is  leipuarij  tnam,  nd 
eremj  arched,  wHhoat  uniu ;  theheik  mcanred*  aod  iiot  ow^ng  the  hmie- 
line,  except  quite  at  its  attenaated  extramitj.  The  ean  are  mtteiwd,  will  a 
few  ooDoeiitnc  wrinkles.  The  dorsal  valve,  which  is  Jtaej  ooncareL  folhnrs  the 
enrves  of  the  opposite  one.  ^  ExteraalW  the  sorfMse  is  oorered  with  muneroas 
short  spines,  arranged  in  aoincanx,  ana  genenllj  about  half  a  line  or  so  aput : 
they  onj;inate  from  a  small  slightly  ekmgated  tuberde^  which  akne  is  usudhr 
present  m  the  fossil.  The  interior  arraiwements  are  unknown,  and  the  shot 
does  not  appear  to  have  ever  attained  large  propottionsy  aQme  Soottiih 
examples  that  have  oome  under  my  ohserration  haying  measured  seren  and  ar 
half  fines  in  len^h  by  nine  in  width ;  and  it  is  always  eaailr  distinguished 
from  other  Scottish  species  of  Productus  by  its  shapes  as  well  as  dj  the  peculiar 
quincunx  arranj^ments  of  its  slender  spines.  

In  Lanarkshire  P.  spinmiotus  has  been  ooHeeted  at  NeDfield  and  HUl  Head, 
at  three  hundred  and  sevcntv-five  (Siithoms  below  the  ** £11  coal;"  also  Brock- 
ley,  near  Lesmahago.  In  Ayrshire,  at  West  Broadstone  and  Auchenskeigh, 
near  Dairy.  Prof.  Fleming's  original  specimen,  which  is  figured  on  our  pli^ 
was  from  Linlithgowshire.     In  Haddingtonshire,  at  Cat  Craig,  near  Dunbar. 

XL. — Pkoductus  mesolobus.    Phillips.    PI.  ii.,  ^,  21. 

Produeia  rn^xoloha.    PJiillips*  Geol.  of  Yorkshire,  vol.  ii.,  p.  215,  pL  vii.,  figs. 
12-13,  1S3G,  and  Do  Koninck's  Men.  du  Genre  Productus,  pi.  xvii.,  fig.  2. 

This  shell  is  transverse,  \iith  a  very  long  straight  hinge-line.  The  auriculate 
expansions  project  and  fomi  attenuated  cardinal  extremities,  while  the  latond 
m»*gins  are  rounded,  and  straight  or  undulating  in  front.  The  Tcntral  valve 
is  very  gibbous  at  the  beak,  ana  sometimes  geniculated  towards  the  front,  with 
a  wide  flattened  or  slightly  concave  sinus,  interrupted  in  the  middle  by  a 
narrow  median  nb :  on  either  side  of  the  sinus  a  similar  ridge  or  rib  is  present, 
and  another  intervenes  betw^een  these  and  tlie  cardinal  angles.  On  the  five 
ridges  may  be  seen  a  few  tubercles,  from  which  projected  small  tubular  spines. 
The  beak  is  of  moderate  sizo,  and  not  overlying  the  hinge-line,  except  quite  at 
its  attenuated  extremitv.  The  dorsal  valve  is  concave,  with  a  narrow  median 
groove  and  two  slightly  marked  lateral  ones :  concentric  lines  of  growth 
are  olwervable  upon  both  valves.  The  interior  of  the  valves  are  unknown ; 
and  the  largest  Scottish  example  that  has  come  under  my  observation  did  not 
exceed  eight  lines  in  length  bv  thirteen  in  width,  but  the  shell  has  elsewhere 
attained  large  pro)X)rtions,  and^  can  alvrays  be  easily  recognized  on  account  of 
its  peculiar  shape  and  character. 

At  Braidwood,  in  Lanarkshire,  it  has  been  found  at  three  hundred  and 
seventy -five  fathom  below  the  "  Ell  coal."  At  Brockley,  near  Lesmahago.  In 
Stirlingshire,  in  the  Glarat  lime  works  or  Campsie  inain  limestone.  It  does 
not  appear  to  be  a  very  common  species  in  Scotkud. 

XLI. — Productus  pustulosus.    Phillips.    PI.  iv.,  fig.  19. 

Producta  puxiuiosa,    Phillip's  Geol.  of  Yorkshire,  voL  ii.,  pi.  vii.,  fig.  15.    1S36. 

This  shell  is  rotiindato-qnadrate,  rather  wider  than  long,  with  a  straight 
hinge-line,  somewhat  shorter  1  hau  the  greatest  width  of  the  shell.  The  yentral 
valve  is  gibbous,  with  a  wide  shallow  mesial  sinus;  the  beak  being  moderately 
dcveloi»cu  and  incurved,  but  not  overlying  the  hinge-line ;  the  auriculate  ex- 
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pensions  are  wide,  flattened,  jiii  I  cle-arly  deiiued.  The  whole  surface  is  covered 
with  numerous  somewhat  irregular  trausverse  undulated  wrinkles,  while 
numerous  elongated  pustuleij  or  tubercles  are  closely  scattered  over  the  entire 
surface,  and  from  winch  projected  small  adpresscd  tubular  spines.  The  dorsal 
valve  is  but  slightly  concave,  with  a  small  mesial  elevation  or  fold ;  it  is  like- 
wise ornamented  with  numerous  transverse  wrinkles  and  elongated  pits  in  lieu 
of  the  tubercles  obsen'able  in  the  opposite  one. 

No  Scottish  interiors  of  this  shell  nave  been  hitherto  discovered ;  but  Eng- 
lish specimens  show  that  the  muscular  and  other  impressions  did  not  differ 
materially  in  detail  from  those  of  P.  scabriculm  and  of  others  described  in  this 
mono^ph.  P.  pustulosus  sometimes  attained  large  proportions ;  but  the  only 
Scottish  example  I  was  able  to  examine  did  not  exceed  some  eleven  lines  and 
a-half  in  length  by  fourteen  in  width. 

In  Haddingtonshire  it  is  stated  to  occur  at  Cat  Craig,  near  Dunbar ;  and 
another  example,  labelled  from  the  north  of  Glasgow,*  is  preserved  in  the 
Museum  of  Practical  Geology.  In  Stirlingshire  a  specimen  was  found  in  shale, 
under  the  Campsie  main  limestone  by  Mr.  G.  Somervile. 

Tlie  sixteen  species  of  Product  us  described  as  having  been  found  in  Scotland 
form  part  of  Prof,  de  Koninck's  following  groups  : — 

C  Productus  giffanteus,  Martin  sp. 

Striati  < latmimwf^  J.  Sower oy. 

(, corny  d*Orbigny. 

Undati  undatHSy  Defrance. 

nennrefirulatuitf  Martin  sp. 

Var.  Afarfi/iiy  Sowerby. 

cost  at  us,  J.  Sowerby. 

Youngiafius,  Davidson. 

lonfjfispinus,  J.  Sowerby. 

carbonariuR,  de  Kouiuck. 

spinulwtuA,  Sowerby. 


Semireticulati  - 


Spinosi  < scabricitlus,  Martin  sp. 

(. pustulosuxy  Phillips. 

FlMBRIATI  i  ^-—  n'" /*'■  ^^^^  ""J; 

( JimbriatuSf  J.  Sowerby. 

Caperati  aeuleatuSf  Martin  sp. 

Mesolobi  mesolobns,  Phillips. 

It  is  probable  that  in  time  better  and  more  abundant  materials  relative  to 
some  few  of  the  species  will  be  discovered,  and  which  will  enable  palaeon- 
tologists to  determine  more  exactly  whether  one  or  two  of  those  above 
enumerated  might  not  be  mere  varieties  of  some  already  recorded  species ;  and 
a^ain  whether  we  are  justified  or  otherwise  while  considering  P.  Martini  as  a 
simple  variation  in  shape  of  P.  semireticulatus.f     Interiors  of  P.  undatus. 


*  The  exact  Scottish  locality  from  whence  this  specimGn,  P.  rarbonariut,  and  Sp.  pinguU 
were  obtained  api)ear8  to  \y&  unknown.  These  specuneus,  which  liave  all  the  appearance  6t 
Scottish  shellH,  arc  labelled  "north  of  Glasgow"  in  the  Miiscum  of  Practical  Geology,  Imt 
were  in  all  probability  derived  from  Home  other  portion  of  the  country,  for  otherwise  it  would 
be  stnuifire  that  no  examples  of  the  two  last  have  been  met  with  l)y  anv  of  the  coUectora  who 
have  explored  with  mnch  care  the  numerous  localities  to  tiie  north  of  Glasgow. 

t  Kr.  G.  Tate,  as  well  as  some  other  i)aleeontologistA,  seem  desirous  of  retaining  P.  ttmi" 
retumlatu$  and  P.  Martini  as  separate  species ;  and  Prof,  de  Koninck  informs  me  that  he  now 
fmls  uncertain  whether  the  two  should  be  considered  as  distinct.  These  shells  have  been 
deacril)ed  separately  in  this  monograph,  as  var.  temirHieulatH*  and  var.  MarttHi ;  and  may 
therefore  be  retained  as  specific  denominations  by  those  who  might  consider  sa6h  a  thinfc 
desirable. 
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p.  eoaiatuM^  P.  TomigimmM^  P.  tj^muUmiUt  P^imkrmin^  P.  MdMwi,  and 
P.  meudobui  are  also  destdflntak  ud  wbieh  will  no  doubt  tam  iqi  aoana-  or 
later,  and  thus  enable  palnontologiato  to  oamplete  the  dfiMiiptxms  of  tboae 
well  marked  species. 

GxHus  Ghohxtes.    Eischer.    1887. 

As  the  character  of  the  ^ns  or  sub-genns  wiU  be  deaeribed  under  C  Etr^ 
dreiuUy  we  need  not  in  this  place  do  more  than  to  briefly  obaerre  that  the 
distinotlj  articulate  hinge  is  the  chief  character  br  whidi  G^ometet  has  been 
separated  from  Product tu ;  and  that  if  those  shells  described  by  myself  in  the 
Journal  of  the  Geoloj^cal  Society  as  CfumeUi  eamoides  with  strongly  articulated 
hinges  belong  in  reality,  as  supposed  by  Prof,  de  Koninck,  to  P.  kewtufJUeriem 
(Sowerby),  or  to  Proaucius  at  all,  the  regular  articulation  or  non-utienlatian 
of  the  valves  could  no  lonser  be  made  use  of  as  a  character  by  which  the  two 
mups  could  be  distin^uisned  There  is  also  a  slight  difference  in  the  disposi- 
tion of  the  (quadruple  impressions  of  the  oodusor  muscle  in  the  donal  ¥am  of 
Ckoneietf  which  may  claim  attention.  Cio§te(e»,  as  well  as  Ptodrndm^  poMeMcd 
scattered  tubular  spines  over  its  external  surfm ;  but  the  dispositiaii  of  those 
along  the  cardinal  edge  of  Chonetes  u  one  of  its  less  important  distinguishing 
features.  We  may  also  remark  that  although  the  eeneral  dianuster  of  Fro- 
duetM  is  not  to  possess  definite  area,  fissure,  or  pseuiao-dcltidiuni,  thne  are  by 
exception  present  in  some  species  of  the  last-namedgenus. 

A  jPpneat  many  so  termed  species  of  carboniferous  Chonetes  have  been  reootded 
in  dinerent  works,  but  which  could  be  most  advantageously  and  properly  re- 
duced to  a  very  small  number ;  aud  it  has  appeared  to  me  that  palaeontologists 
have  often  forcottcn  that  the  libs  which  ornament  the  species  of  this  ^enus 
were  liable  to  become  coarser  or  finer,  fewer  or  more  numerous,  according  to 
the  specimen  or  individual,  as  is  the  case  with  species  of  other  genera. 

Rightly  or  wrongly,  I  have  reduced  the  Scottish  species  to  two  only, 
C.  Hardrftuiis  and  C,  Buchwna,  Prof.  Ramsay  mentions  C,  papUionaen^ 
Phillips  sp.,  with  a  point  of  doubt,  as  one  of  the  shells  he  obtained  in  Arran; 
but  as  all  mv  efforts  to  obtain  the  sif^ht  of  a  Scottish  example  of  that  species 
have  prove<f  ineffectual,  it  is  probable  that  the  species  has  not  been  hitherto 
discovered. 

(To  be  continued,) 


NOTES    AND    QUERIES. 

Geology  op  the  Province  op  Auckland,  New  Zealand. — The 
following  particulars  of  the  geology  of  Auckland,  New  Zealand,  may  be  of 
intercut  to  some  of  our  readers.  They  arc  condensed  from  the  remarks  of  Dr. 
F.  Uochstcttcr,  in  a  lecture  delivered  to  the  members  of  the  Auckland 
Mechanics'  Institute  during  the  past  year ;  and  are  the  results  of  the  geological 
suney  of  those  parts  of  the  country  which  the  Doctor  has  made. 

Havini^  completed  his  survey  ana  a  geological  map  of  the  Auckland  district, 
he  chose  the  southern  portion  of  the  province  for  his  further  researches.  The 
country  there  is  inhabited  almost  exclusively  by  Maories,  and  has  hitherto 
been  almost  unknown,  both  topographically  and  geologically ;  the  northern  dis> 
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rict8,  on  the  contrary,  being  better  known,  from  the  number  of  European 
ettlers  in  them. 

Through  the  arranffements  of  the  General  and  Provincial  Governments  Dr. 
lochstetter  was  enabled  in  a  comparatively  short  Itime  to  travel  over  and  to 
xamine  the  larger  portion  of  the  province  south  of  Auckland,  extending  as  far 
s  Lake  Taupo  and  the  Tongariro  Volcano,  the  boundwies  between  tliis  pro- 
ince  and  those  of  Wellington  and  Hawke's  Bay. 

The  observations  have,  with  the  able  assistance  of  Mr.  Drummond  Hay,  ex- 
snded  from  the  east  to  the  west  coast ;  and  the  numerous  peaks  and  ranges 
ave  afforded  facilities  for  fixing  with  satisfactory  accuracy,  by  means  of  mag- 
etic  bearings,  on  the  basis  of  points  previously  fixed  by  tRe  nautical  survey  of 
Jsqjt.  Drury  on  the  coast  line,  all  the  great  natural  features  of  this  portion  of 
tic  country.  A  great  number  of  barometrical  observations  have  afi(orded  the 
leans  of  ascertaining  the  heights  of  mountains  and  plains  in  the  interior,  which 
ftn  thus  be  calculated  with  accuracy  by  the  aid  of  corresponding  daily  obser- 
atious,  taken  in  Auckland  by  Colonel  ^ould.  Photographic  and  other  views 
f  great  interest  have  been  taken ;  and  a  large  number  of  exceedingly  valuable 
ketches  have  been  contributed  by  the  talented  pencil  of  Mr.  C.  Bcaphy,  for 
iture  publication  in  a  geolomcal  atlas.  Dr.  Hochstetter  acknowledges  also 
ic  assistance  he  has  receivea  from  Mr.  J.  Crawford,  at  Wellington ;  Mr.  A. 
.  Atkinson,  of  Taranaki ;  Mr.  Triphook,  of  Hawke's  Bay ;  Mr.  H.  T.  Kemp, 
f  the  Bay  of  Islands ;  to  the  missionaries ;  and  to  almost  innumerable  frienos 
I  Auckland. 

The  first  striking  characteristic  of  the  geology  of  the  province  of  Auckland, 
ad  probably  of  the  whole  of  the  northern  island  of  New  Zealand,  is  the  absence 
f  tne  primitive,  plutonic,  and  metamorphic  formations,  as  granite,  gneiss, 
lica-slate,  and  the  like.  "  I  have  been  mformed  by  Mr.  Heaphy,"  says  Dr. 
Lochstetter,  *'  that  these  rocks  are  of  wide-spread  extent  in  the  Middle  Island, 
>rming  mountain-ranges  of  great  altitude,  covered  with  perpetual  snow,  and 
»ching  in  Mount  Cook  probably  to  thirteen  thousand  leet."  The  rocks  of 
lese  formations  contain  the  princfpal  metallic  riches  of  the  earth.  Therefore 
'e  cannot  hope  to  find  these  riches  developed  in  the  hiprhest  degree  in  the 
Forthem  Island ;  but  as  other  formations  also  contain  metalliferous  veins,  there 
lay  be  found  many  mines  worth  working  in  the  rocks  I  am  about  to  describe. 

The  oldest  rock  1  have  met  with  in  the  province  of  Auckland  belongs  to  the 
rimary*  formation.  It  is  of  very  variable  character,  sometimes  being  more 
rgillaceous,  of  a  dark  blue  colour — when  decomposed,  yellowish  brown,  the 
Jour  generaUy  presented  on  the  surface — and  more  or  less  distinctly  stratified 
ke  clay-slate,  at  Maraitai  on  the  Waitemata ;  at  other  times  the  siliceous 
lement  preponderates,  and,  from  the  admixture  of  oxide  of  iron,  the  rock  has 
red,  jasper-like  a[)pearance,  at  Waiheki,  Manganese  Point.     In  other  localities 

is  more  distinctly  arenaceous,  resembling  the  old  sandstones  of  the  Silurian 
ad  Devonian  systems,  called  grauwacke,  at  Tanpo,  on  the  Hauraki  Gulf. 

As  no  fossils  have  yet  been  found  in  this  formation  in  New  Zealand,  it  is 
apossible  to  state  the  exact  age.  I  am,  however,  of  opinion  that  these  ar^l- 
xseous  siliceous  rocks  will  be  found  to  correspond  with  the  oldest  Silurian 
;rata  of  Europe. 

The  existence  and  great  extent  of  this  formation  are  of  considerable  import- 
loe  to  this  province,  as  all  the  metalliferous  veins  hitherto  discovered,  or  likely 
)  be  hereafter  found,  occur  in  rocks  of  this  formation. 

To  these  rocks  belong  the  copper-pyrites,  which  has  been  worked  for  some 
sars  at  the  Kawau  and  Great  Barrier,  the  manganese  (psilomelan)  at  Waiheki, 
id  the  gold-bearing  quartz  at  Coromandel. 

*  The  word  primary  U  used  thronghoat  as  an  equivalent  term  to  our  Palseoaole. 
VOL.   111.  1  k 
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The  cold  which  is  washed  oat  from  beds  of  quiti-mfd  in  fhe  men  nd 
creeks  flowing  down  from  both  sides  of  Goramandel  npse^  is  derifed  from 
quarts  veins  of  crystalline  character  and  considerable  thicSmessy  nmning  m  a 
ceneral  direction  from  north  to  south,  through  the  old  primary  rooks  wUdL 
form  the  foundation  of  the  Coromandel  range.  In  some  places  these  TOOi 
stand  uu  like  a  wall  on  the  summit  of  the  ranoe  to  a  hdffA  of  dght  or  tea 
feet.  The  clay-slate  rock  itself  is  exposed  onfy  at  the  bottom  of  deep  gorgei 
which  form  the  channels  of  the  principal  streams.  ^  In  almost  all  plaoes  it  is 
covered  by  large  masses  of  trachytic  tuff  and  breccia,  of  which  the  hills  sur- 
rounding the  mirbour  of  Ck)romandel  are  composed.  The  well-known  **  Csstk 
Hill,"  which  can  be  seen  from  Auckland,  is  a  characteristic  example  of  the 
trachytic  breccia  formation.  The  magnetio  iron-sand,  whidi,  in  wa^in^  ii 
found  with  the  gold,  is  derived  from  the  same  source  as  all  the  magmstie  non- 
sand  of  New  Zealand,  namely,  from  tiie  decomposition  of  tradvvtio  roeb. 
Small  veins  of  qusrts  of  amorphous  character — tnat  is,  not  crystalline,  hot  in 
the  shape  of  chalcedony,  cornelian,  agate,  vod  jasper — are  found  in  numenns 
plaoes  on  the  shores  of  CoromandeL  These  vems  occurring  in  tradiytic  rodo^ 
are  quite  different  from  the  auriferous  quarts  veins  in  the  primary  fonnatiQit— 
a  fact,  I  think,  of  much  practical  impc^tance  to  state,  to  prevent  the  fhiitkn 
search  for  gold  where  gold  does  not  exist.  AH  the  gold4N«uing  gravel  in  the 
creeks  is  derived,  as  I  nave  already  said,  not  from  the  veins  in  uie  tradiytie 
breccia,  but  from  the  much  tliicker  and  crystalline  veins  in  the  primary  root. 

The  surface-deposit  in  those  creeks  is  veir  rich,  but,  as  compared  with  Aus- 
tralian and  Californian  gold-fields,  of  limitea  extent  and  depth* 

The  coal  beds  at  Ck)roniaudcl  occurring  between  strata  of  trachytic  breeds 
are  too  thin  to  be  of  any  value,  and  as  the  coal  formation  is  absent  there  is  do 
ground  for  hoping  that  a  workable  seam  may  be  found. 

The  primar^  formation  occurs  to  a  more  considerable  extent  to  the  eastward 
of  Auctdand,  in  ranges  on  both  sides  of  the  Wairoa  river,  attaining  an  altitude 
of  one  thousand  five  hundred  feet  above  the  sea,  and  striking  from  thence 
northwards,  over  Waiheki  and  Kawau,  to  the  Bay  of  Islands!  In  a  southerly 
direction  they  extend  through  the  Han^wera  and  Taupiri  ranees,  across 
the  Waikato,  through  the  Hakari-mata  and  Hauturu  range,  paraUS  with  the 
west  coast,  to  the  Mokau  district,  where,  at  Wairere,  the  MoLau  river  falls  in 
a  magnificent  cascade  over  a  lofty  precipice. 

The  same  formation  occurs  again  in  .the  Rangitoto  mountain  on  the  Upper 
Waipa,  and  west  of  Taupo  lake  in  the  Tuhua  mountains.  But  the  most  ex- 
tensive range  of  primary  rocks  is  that  which  commences  near  Wellington,  under 
the  name  of  Turania  and  Kuawahine,  and  runs  in  a  north-easterly  direction  to 
the  east  shore  of  TauiK)  lake,  under  the  name  of  Kaimanawa,  in  which  rises 
the  principal  source  of  the  VVaikato,  there  called  Tongariro  river.  The  range 
continues  from  the  shores  of  Taupo  lake,  in  a  north-easterly  direction,  to  the 
East  Cape,  under  the  principal  name  of  TewhaitL  This  lofty  snd  extensive 
mountain  range — the  true  backbone  of  the  Northern  Island — ^with  peaks  from 
six  thousand  to  seven  thousand  feet,  is  entirely  unknown.  In  this  range  the 
plutonic  and  mctamorphic  rocks,  yet  unknown  in  the  Northern  Islanc^  may, 
perhaps,  be  found. 

*  Dr.  HochBtetter  wMhed  a  few  bnckets  of  snrfkce-earth  and  gravtl,  at  a  creek  painted 


and  spanglM 

.    ...  .  ., ^^  -^o — , — ,  —  . _^  little,  aign  of 

being  water-woni«  bnt  are  sharp  and  crisp  fragments,  as  if  th^  had  been  broken  up  on  the 
spot,  or  in  the  immediate  vicinity.  The  quarts  veins  in  the  mountains  should  be  thwougblj 
examine<l,  and  when  once  the  day  hnn  come  that  the  Coromandel  gold-fields  are  worked,  the 
attention  of  the  digger  should  be  directed  as  well  to  the  hills  immediatehr  above  any  xidi 
depofiits  as  to  the  alluvial  workings  below. 
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ihe  primary  ranges  are  covered  with  dense  virgin  forests,  which 
extremely  difficult  of  access.  It  must  be  left  to  the  labour  and 
future  years  to  discover  and  develope  the  mineral  riches,  the  ex- 
ich  appears  to  be  probable,  not  only  &om  the  geological  charao- 
e  country,  but  also  from  some  few  specimens  of  leaa  and  oopper- 
;  from  time  to  time  been  picked  up  by  the  natives, 
cable  that,  while  one  of  tne  oldest  members  of  the  Frimarr  for- 
id  so  extensively  in  New  Zealand,  the  later  strata,  as  the  Devo- 
"erous  and  Permian,  appear  to  be  altogether  wanting ;  while,  on 
d,  in  the  neighbouring  continent  of  Australia  these  members  of 
»eriod,  together  with  plutonic  and  metamorphic  rocks,  constitute^ 
now,  almost  the  principal  part  of  the  continent, 
le  interval  occurs  between  the  primary  rocks  of  the  Northern 
he  next  sedimentary  strata  met  with.  Not  only  the  upper 
he  primary  series  are  absent,  but  also  nearly  the  whole  of  the 
nations.  The  only  instance  of  secondary  strata  met  with  consists 
T  and  highly-inchned  beds  of  marl  alternating  with  micaceous 
itending  to  a  thickness  of  more  than  one  thousand  feet — first 
south  head  of  the  Waikato,  and  afterwards  met  with  on  the 
of  Kawhia  harbour. 

)  possess  ^reat  interest  from  the  fact  that  they  contain  remark- 
js  of  marmc  fossils,  which  belong  exclusively  to  the  secondary 
illy  cephalopoda  of  the  genera  Ammonites  and  Belemnitet,  sevenu 
Belemnites  oelonging  to  the  family  of  the  Canaticulati.  These 
specimens  of  those  ^nera  which  have  been  discovered  in  the 
^tralasia.  Both  fossils  have  been  known  for  centuries  by  our 
the  Old  World — the  ammonite  as  the  horn  of  Jupiter  Ammon, 
onite  as  the  bolts  of  the  God  of  Thunder;  the  latter,  thous^ 
in  the  antipodes  by  Europeans,  have  long  been  known  to  the 
i^hia  by  a  much  less  dignified  name. 

x)cks  may  probably  be  found  in  some  other  parts  of  the  west 
ur,  according  to  the  Rev.  A.  G.  Purchas,  in  the  harbour  of  Ho- 
erywhere  are  of  limited  superficial  extent, 
next  speaks  of  the  Tertiary  strata  which,  under  very  various 
ecupy  a  large  portion  of  the  Northern  Island.  The  various 
.  are  found  for  tne  most  part  in  a  horizontal  position — a  remark- 
•m  which  we  may  conclude  that  even  the  numerous  volcanic 
ch  took  place  during  and  after  the  period  of  their  deposition  had 
»ugh  to  aislocate  the  whole  system,  but  merely  to  produce  local 

y  period  must  here  be  divided  into  two  distinct  eras,  which  may 
spond  to  the  European  Eocene  and  Miocene.  There  is  an  older 
en  is  found  principally  on  the  west  coast,  and  in  the  interior  on 
the  primary  ranges ;  and  a  newer  one  which  may  be  called  the 
•tiaty  Formation. 

»ably  be  interesting  to  give  some  more  minute  description  of  the 
a  of  the  older  of  these  lormations,  as  to  it  belongs  the  "  Brown- 
to  the  discovery  of  which  Dr.  Ilochstetter  is  indebted  for  the 
•f  investigating  the  geology  of  Auckland,  and  on  the  proper 
hich  he  believes  much  of  the  future  welfare  of  that  province 

i-Coal  formation  is  of  very  considerable  extent  both  in  the 
middle  islands  of  New  Zealand,  and  is  everywhere  of  similar 

coal,  in  the  Drury  and  Hunua  districts,  belongs  to  a  very  good 
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sort  of  brown-ooal— to  the  so-called  ''Gbnikdhl^'*  with  cnafiiiiiMal  feMtsfti 
instead  of  the  existence  of  different  aeries  of  aeuni,  one  abore  the  other,  on 
different  levela.  Dr.  Uochstetter  indinea  nraoh  rather  to  the  opinum  that  it 
is  the  same  seam,  disturbed  in  its  level,  which  oocnrs  at  the  diiiefeat 
loqditics.  The  average  thickness  of  the  coal  aeam  maj  he  eatiinated  at  five  « 
six  feet. 

Hie  seam  consists  of  three  portiona :  the  npper  part  a  Uminated  coal  of 
inferior  quality,  one  foot  ;  then  a  band  of  shale,  two  inchea ;  the  middle  pait 
ogmI  of  a  good  quality,  one  and  a-half  feet ;  then  a  band  of  niUiminmis  ahak^ 
six  indies ;  the  lowest  part  presenting  coal  of  the  best  quality,  two  and  aphalf 
feet.  The  bituminous  shale  acoomuanying  the  coal  contains  foaail  phuti^ 
principally  leaves  of  dicotyledons.  It  is  remarkable  that  no  foasil  ferns  an 
found  in  connection  with  the  Dmiy  coal-beds ;  the  more  so  as  at  another 
locality,  on  the  west  coast,  seven  miles  from  Waikato  Heads,  only  fossil  tma, 
in  a  most  beautiful  state  of  preservation,  are  imbedded  in  gray  argiUaceooi 
strata,  alternating  with  sandstone  and  small  coal-seams,  proMibfy  of  the  sane 
geological  age  as  the  Druiy  coal 

The  fossil  gum  found  in  the  coal  u  a  kind  of  "retinite/*  derived  fram  oou- 
ferous  trees,  perhaps  related  to  the  kauri,  but  it  is  by  no  means  identical  with 
the  **  kauri-gum,"  which  is  only  found  in  the  surface  soil  in  those  localitiei 
where  there  nave  been  kauri  forests.  Tlie  fossil  gum  and  kauri-gum  are  very 
different  in  their  qualities,  as  the  most  simple  experiments  in  Uieir  ignitkm 
will  show. 

The  tliickness  of  the  forest  and  the  inaccessibility  of  the  country  prevent 
our  uow  ascertaining,  in  hu  exact  manner,  the  extent  of  the  Drury  coal-field 
Still  tlie  existing  openings  show  an  extent  of  the  coal-field  suffident  to  eu- 
couragc  any  company  to  work  the  coal  in  an  extensive  manner. 

A  company,  under  the  name  of  **  The  Waihoihoi  Mining  and  Coal  Company," 
has  been  formed  to  begin  the  working  of  it. 

The  same  kind  of  coul  is  seen  agam  on  the  northern  slope  of  Taupiri  and 
Hakarimata  range.  At  Kupaknpa,  on  the  left  bank  of  the  Waikato,  is  a 
])cautifnl  scam  about  one  hundred  and  fifty  feet  above  the  level  of  the  river. 
The  thickness  of  the  seam  there  exposecT  is  about  fifteen  feet;  how  much 
greater  the  thickness  may  be  it  is  impossible  to  say,  as  the  floor  has  never 
been  uncovered.  This  is  the  seam  to  which  the  attention  of  the  inhabitants  of 
Auckland  was  directed  several  years  ago  by  the  Rev.  A.  G.  Purchas.  Scrveral 
tons  were  at  that  time  brought  to  Auckland ;  but  owing  to  various  circum- 
stances, the  chief  of  which  was  the  native  ownership,  the  hope  of  obtainiue  a 
supply  from  thence  for  Auckland  was  abandoned.  No  better,  position  could, 
however,  be  found  for  minimj-|)ur])oses ;  and  the  day  cannot  be  far  distant 
when  it  will  be  worked  to  supply  fuel  for  the  steam  navigation  of  the  Waikato, 
the  main  artery  of  1  he  Province  of  Auckland. 

Dr.  Hochstetter  believes  that  a  coal-field  of  considerable  extent  exists  on 
the  borders  of  the  wide  })lMins  on  both  sides  of  the  Wiiikato,  between  Taupiri 
and  Mangratawliiri,  for  which  district,  shut  in  on  all  sides  by  ranges,  he  pro- 
poses the  general  ^'cographieal  name  of  "Tlie  Lower  Waikato  Basin." 

A  third  coal-field  exists  on  the  western  and  southern  boundaries  of  the  very 
fertile  alluvial  plains  above  the  junction  of  the  Waipa  and  Waikato,  which 
may  be  distinguished  as  "  The  Middle  Waikato  Basin" — the  future  granary  of 
the  northern  portion  of  the  isliuid. 


agani 
toto-mouutuius. 
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)mparatiye  analyses  will  show  that  the  Dniry  coal  is  similar  to  the 
>rown  coals  in  its  three  principal  constituents : 

Aackland  Blaok  Ck»l 

Wood.  Lignito.  Brown  Ooel.     and  Anthracite. 


61-4  to   62*6 

430        420 

60  6-6 


66-0  to   67'0 

160        670 

4-0        130 


MO  to    780 

26-0        19-0 

4-3  2-6 


73-0  to  06*61 

23*0         80 

6-6         0.6 


I  of  entirely  different  character,  and,  generally  speaking,  of  inferior 
e  older  coals  of  the  Primary  formations,  there  is  no  reason  why  this 
il  should  not  be  used  in  New  Zealand  for  the  same  purposes  as  a 
vru  coal  in  various  parts  of  Europe,  particularly  in  Grermany,  where 
the  fuel  for  manufactures  of  all  kinds,  for  locomotives  and  steamers, 
nestle  purposes.  Dr.  Hochstettcr  strongly  recommends  that  any 
•rmcd  for  tne  purpose  of  working  the  coafshould  also  establish  pot- 
be  manufacture  of  earthenware.  Kemarkably  suitable  clays  of  every 
ariety  exist  in  the  iuimediate  neighbourhood  of  the  coal-fields.  By 
hment  of  sncli  works,  the  value  of  the  coal  would  be  made  appa- 
rybody,  and  the  manufacture  itself,  if  properly  conducted,  could  not 
remunerative.     It  may  be  interesting  to  know  that  the  far-famed 

1  porcelain''  is  burnt  by  means  of  brown  coal,  from  a  seam  of,  in 
*,  ninctv  feet  tliickncss.    While  stating  the  uses  to  which  brown 

2  applied,  it  is  necessary  to  warn  against  the  idea  that  it  is  suitable 
rs  naving  to  make  long  sea  voyages.  The  bulky  nature  of  the 
will  always  prevent  such  steamers  taking  it  on  board  when  they  can 
jck  coal.  But,  on  the  other  hand,  its  qualities  as  a  gas-producing 
ndcr  it  valuable  as  an  article  of  export. 

ider  Tertiary  strata  examples  are  found  occurring  in  great  regularity 
coast  from  Wuikato  to  Kawlii.     The  lowest  are  argillaceous,  tlie 
areous,  the  upj)er  arenaceous. 

acteristics  of  the  first  clayey  strata  are  a  li^ht  grey  colour,  very 
small  crystals  of  iron  pyrites  and  glauconitic  grains,  which  give 
uarls  a  similarity  to  the  gault  and  green-sands  of  the  Cretaceous 
n  Europe.  They  are  found  on  the  eastern  branches  of  Whain- 
chj  and  kawliia  harbours. 

er  interest  and  importance  are  the  calcareous  strata,  consisting  of 
estone,  sometimes  of  a  conglomerate  nature,  sometimes  more  ciys- 
whole  muss  of  which  is  formed  of  fragments  of  sheUs,  corals,  and 
1,  interspersed  with  perfect  specimens  of  terebratula;,  oysters  and 
id  other  shells.  This  limestone,  when  burnt,  makes  excellent  lime, 
I  wrought  and  polished  for  architectural  purposes. 
i  of  limestone  worked  by  Messrs.  Smith  and  Cooper,  in  the  Wairoa 
long  to  this  fonnation,  as  do  also  the  rich  fossiliferous  strata  from 
o  Heads  towards  Kawliia  harbour. 

\ue  eolunmar  rocks  of  the  same  nature,  looking  almost  as  if  they 
siaUy  built  of  tabular  blocks,  adorn  the  entrance  to  Whainearoa 
ud  the  romantic  (limestone)  sccuery,  and  the  fine  caves  of  the 
•iver,  a  bnmch  of  Xawliia  harbour,  arc  deservedly  prized  by  the 
Kawhia  Harbour. 

stone  fonnut  ion  attains  its  greatest  tliickncss  ^from  four  hundred  to 
d  feet)  ill  the  Upper  Waipa  and  Mokau  district,  between  the  Ban- 
^  and  the  west  eoiist.    It  has  in  this  country  many  remarkable 

;an  enter  without  admiration  the  stalactite  caves  of  Tana-uri-uri,  at 
and  of  Pariancwanewa,  near  the  sources  of  the  Waipa,  the  former 
he  fe'iyaiit  ic  Moa. 
bstetter  ^ays :  "  I  went  into  those  caves  in  tlu?  hojM;  of  meeting 
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with  a  rich  han'cst  of  Moa  skeletons,  hut  I  was  aadly  disappointed.  Those 
who  had  l)rcii  before  me  in  the  days  of  Moa  enthusiasm  having  carried  off  every 
vestijrc  of  a  htuie.  Great,  however,  was  my  hthour,  and  not  little  my  satisfa^ 
tirm,  in  dragtrin?  rmt  tlie  headU^ss  and  legless  skeleton  of  a  Moa  from  beneath 
the  dust  and  tiltli  of  an  old  riu{K)  hut.  The  Maories,  seeing  the  greedintrss 
with  which  the  'pakelias'  hunted  after  old  Moa  bones,  have  lonff  since  care- 
fully collected  all  they  could  find,  and  de{X)sited  them  in  some  safe  bidine-place, 
waitin*;  for  the  op|M)rt unity  of  exchanging  them  for  pieces  of  gold  ami  silver, 
showing  tlius  how  well  they  have  learnt  the  lesson  taught  them  by  the  exam- 
ple of  the  'pakeha.* 

The  subterranean  ]Missages  of  the  rivers  in  the  Pehiopc  and  Mairoa  district 
are  liighly  characteristic  t»f  the  limestone-formation.  Tlic  limestone-rocks.,  fis- 
sured and  channelled,  arc  jM'netrated  by  the  water,  and  the  streams  nm  below 
the  limestone  ujxm  the  surface  of  the  argillaceous  strata,  underlying  the  lime- 
stone. This  explains  the  scarcity  of  water  on  the  limestone  plateau  which 
divides  the  sources  of  the  Waipa  and  Mokau  rivers.  The  plateau  is  covered 
with  a  splendid  growth  of  grass,  and  woidd  form  an  excellent  cjittlc  run  but  for 
the  deep  funuel-shajx'd  holes  which  evervwherc  abound.  They  Jire  similar  to 
the  holes  which  occur  in  the  linu'st one-downs  in  England,  and  on  the  Karst 
mountains  on  the  shore  of  the  Adriatic  Gulf,  where  they  are  calied  •'doliuco." 

The  third  and  up|)ermost  stratum  of  tlie  older  tertiju^y  fonnatiou  consists  of 
beds  of  line  fossilit'erous  sandstone,  in  which  muirries  of  good  building-stone 
mav  be  found.  There  are  whole  ranges  paniilel  to  the  ])rinlar^•  mountains 
which  seem  to  coii>ist  of  thi>  s:uid>tone,  as,  for  example,  the  Tapua-wahiue 
range,  about  two  tht;usand  feet  above  the  level  of  the  sea. 

\\  ithoul  a  ina]>  on  a  larire  scale,  it  would  l)e  useless  to  enter  more  minutely 
into  a  deM'ription  of  the  various  loealitios  in  which  the  diiferent  formatiuiis 
oceur.  It  may,  however,  be  meutioued  that  liuiestono  and  brown-coal  have 
been  found  in  |)lares  to  the  north  of  Auckland,  in  the  districts  from  CajM*  K('J- 
ney  to  North  Cane. 

Yhe  horizontal  beds  of  sandstone  and  marls  which  fonn  the  cliffs  of  tlie 
"Waitcmata,  anil  extend  in  a  northerly  direction  towards  Kawau,  belon?  to  a 
newer  tertiary  formation,  and,  instead  of  coal,  have  only  thin  lavcrs  of  lignite. 
A  characteristic  feature  of  the  Aiu'kland  tertiary  formati(m  is  tlic  existence  of 
beds  of  volcanic  ashes,  which  are  here  and  there  interstratilied  with  the  ordi- 
nary tertiary  layers. 

The  v(dcanie  formations,  from  their  great  extent  and  the  remarkable  laid 
beautiful  phenomena  ccunieered  witii  thtiin,  render  the  Northern  Island  of 
New  Zealund,  and  especially  the  province  of  Auckhuid,  one  of  the  moi>r  inte- 
resting parts  of  tin*  world. 

Jjofty  tnichytic  peaks  covered  with  peqictual  snow,  a  vast  number  of 
smaller  volcanic  cones  j)resenting  all  the  varied  chanict eristics  of  volcanic 
systems,  and  a  long  line  of  boiling  springs,  fumaroles,  and  solfataras,  present 
an  almost  unboumled  Held  of  interest,  and,  at  the  .^ame  time,  a  siu^cession  of 
magnificent  scrnery. 

it  is  only  through  a  hm^  series  of  volcanic  eruptions,  extending  over  the 
Tertiary  and  Post-Tcrtiarv  periods,  that  the  Northern  Island  has  attained  its 
])rcscut  form.  It  would  be  a  diflicult  task  to  jK)int  out  the  ancient  f()rni  of 
the  antipodean  Archi]>elago,  the  site  of  which  is  now  occupied  by  the  Islands 
of  New  Z(faland.  It  is  necessary,  therefore,  to  restrict  these  remarks  to  a 
simph?  indication  of  thcevc^its  which  have  given  that  country  the  form  it  was 
found  to  have  by  the  S(mth-Sea  Islanders  on  their  arrivid,  mjmy  centuries  ago, 
from  the  Samoan  group — a  form  in  all  main  respects  the  same  as  is  now  }>cfore 
our  eves. 

The  first  volcanic  eruptions  were  submarine,  consisting  of  vast  quantities  t.-f 
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trachjtic  lava,  breccia,  toff,  obsidian,  and  pumice-stone,  which,  flowing  over 
the  bottom  of  the  sea,  formed  an  extensive  submarine  volcanic  plateau.  The 
Tolcanic  action  continuing,  the  whole  mass  was  upheaved  above  the  level  of 
the  sea,  and  new  phenomena  were  developed.  The  eniptions  going  on  in  the 
air  instead  of  under  the  sea,  lofty  cones  of  trachytic  and  phonolithic  kva,  of 
ashes  and  cinders,  were  gradually  formed.  These  eruptions,  breaking  through 
the  original  submarine  hiyers  of  trachytic  lava — breccia  and  tuff,  raised  them, 
and  left  them  as  we  now  und  them,  forming  a  more  or  less  regular  belt  round  the 
central  cones,  and  having  a  slight  inclination  from  the  centre  outwards.  These 
belt4  I  shall  have  occasion  to  refer  to  under  the  name  of  "  tufT-craters,"  or 
"  cones  of  tuffs,"  or  "  craters  of  elevation."  In  the  course  of  time  the  vol- 
canic action  decreased,  and  we  must  now  imagine  tliat  tremendous  earthquakes 
occorred ;  that  parts  of  the  newly-formed  crust  gave  way  and  fell  in,  forming 
▼ast  chasms  ana  fissures,  which  are  now  occupied  by  the  lakes,  hot-springs, 
and  solfataras. 

Thus  we  now  find  in  the  central  part  of  the  Northern  Island  an  extensive 
Tolcanic  plateau  of  an  elevation  of  two  thousand  feet,  from  which  rise  two 
gigantic  mountains,  Tongariro  and  Kuapahu.  Thcv  are  surrounded  by  many 
smaller  cones,  as  Pihaiiga,  Kakaramca,  Kaharua,  Kongitukua,  Fuke  Onake, 
Hauhanga.  The  natives  have  well  named  these  latter,  "the  wives  and 
children  of  the  the  two  gi.iiits  Tongariro  and  Kuapahu ;"  and  they  have  a 
legend  to  the  effect  that  a  third  giant,  named  Taranaki,  formerly  stood  near 
these  two,  but  auarrclling  with  his  companions  about  their  wives,*was  worsted 
in  combat,  and  forced  to  fly  to  the  west  coast,  where  he  now  stands  in  solitary 
grandeur,  the  magnificent  snow  capped  beacon  of  Mount  Egmont  (eij^ht 
thousand  two  hundred  and  seventy  feet).  These  are  the  three  principal 
trachytic  cones  of  the  Northern  Island. 

By  far  tlie  grandest  and  loftiest  of  the  three  is  Ruapahu,  whose  truncated 
cone,  standing  on  a  basis  of  about  twenty  five  miles  m  diameter,  attains  a 
height  of  nine  thousand  to  ten  thousand  feet  a))ove  the  level  of  the  sea,  about 
three'  thousand  feet  of  which  Ls  covered  with  glaciers  and  perpetual  snow. 
Ruapaliu,  like  Taranaki,  is  extinct.  Tongariro  alone  can  be  said  to  be  active. 
Dr.  nochstctter  distinguished  five  craters  on  Tongariro,  three  of  which  are,  to 
a  certain  extent,  active.  Steam  is  always  issuing  from  them,  and  the  natives 
state  that  from  the  principal  crater,  called  Ni^uruhoo,  on  the  top  of  the  highest 
cone  of  eruption  (seven  thousand  five  hunorcd  feet\  occasional  eruptions  of 
black  ashes  and  dust  take  pkce,  accompanied  with  loud  subterranean  noises. 
It  may  be  remarked  that  the  shape  of  the  cone  is  changing,  the  western  side, 
for  instance,  having,  during  the  great  earthquake  at  Wellington  in  1854, 
fallen  in,  so  that  tlie  interior  of  the  crater  is  now  visible  from  the  higher  points 
in  the  Tuhua  district  on  the  Upper  Whanganui.  The  remarkable  fact,  that 
snow  docs  not  rest  upon  some  of  the  upper  points  of  the  Tongariro  system, 
while  the  lower  ones  are  covered  all  the  wmter  through,  shows  that  those  parts 
are  of  a  high  temperature. 

There  is  an  interesting  account  of  an  ascent  of  the  highest  cone  of  eruption 
by  Mr.  H.  Dyson,  communicated  to  the  "  New  Zealander,"  1851,  by  A.  S. 
lliomson,  M.D.  Mr.  Dyson,  in  1851,  and  Mr.  Bidwell,  in  1839,  are  toe  only 
Europeans  who  have  ascended  the  highest  cone  of  Tongariro. 

The  second  active  crater  of  the  Tongariro  system,  at  the  top  of  a  lower  cone 
north  of  Ngauruhoc,  is  called  Ketetahi.  According  to  the  natives  the  first 
eruption  of  this  crater  took  place  simultaneously  with  the  Wellington  earth- 
quake of  1851.  ITrom  Taupo  lake  Dr.  Hochstetter  saw  large  and  dense 
volumes  of  steam,  burger  than  those  from  Ngauruhoc,  emerging  from  the  Kete- 
tahi  crater.  The  third  active  point  on  the  longariro  system  is  a  great  solfatara 
on  the  north-western  slope  of  the  range.    The  hot  sulphurous  springs  of  that 
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Bolfutara  nre  often  visited  by  the  natives  on  accoont  of  the  relief  they  ex- 
ptTirnrc  in  respect  to  their  cutaneous  diseases. 

A  «;r:ind  impression  is  made  upi)u  the  traveller  by  those  two  xnaguilicent 
vole:uiie  corns.  Kuapahii,  shining  with  the  brilliancy  of  perpetual  snow,  Toiiga- 
riro,  with  itr>  bhu'k  oiiuler-c^)ne  capped  with  a  rising  cloud  of  white  steam  :  tbe 
Imo  nwijestie  nionntains  stiuultu«:  side  by  sidt;  upon  a  barren  desert  of  pumioe, 
calK'd  ])y  the  n:itives  One-tapu,  and  the  whole  reflected  as  by  a  mirror  by  the 
waters  (if  Ij;ik»'  TaMjM). 

J/ike  'P.-iup')  is  twenty-two  Kniilisli  miles  long  in  the  direction  from  Terapdi 
to  Ta}»u:ieh:inini,  and  sixteen  broad.  It  Ls  surrounded  by  elevated  pumice- 
stone  phiieans,  above  two  thousand  ft?ct  above  the  sea,  and  seven  hundred  feet 
al)ove  the  lake.  The  Waikato  river,  takiuf^  its  rise  from  Tongariro,  flows 
throuirh  the  lake,  tiaversintc  the  puiniee-stoue  plateau  on  either  side.  In 
accordance  witli  tin*  names  alreaJy  proposed  for  the  middle  and  lower  TTaikato 
Plains,  tlio  Taui»o  country  will  fonn  tin*  Upper  Waikato  Basin. 

It  is  c»nc  of  the  most  enanirtj-ristic  features  in  the  structure  of  the  Northern 
Island,  that  from  th<'  shores  of  Tanpo  lioke  an  almost  level  pumice-stone  plain, 
C4illcd  Kain«rar(»a  Plain,  stn*trhes  at  the  foot  of  the  East  Cape  range,  with  a 
very  trradual  descent  to  the  euast  between  Whakatanc  and  Matata.  A  plain 
wliieh,  thouiirli  now  presmtini;  a  sterile  ai)i»earancc,  will,  T  hope,  at  no  distant 
day,  l)e  converted  into  line  ^ia«;sy  land,  capable  i»f  supporting  larsre  flocks  of  sheep. 

In  a  si::!ilar  way.  a  h idler  volcanic  plateau,  consist incf  of  trachytic  tuff  and 
brreeia,  and  various  of  her  V'»h'a!iie  rocks,  stn*rehes  in  a  more  northerly  direction 
1o  the  ea^t  eoasi,  lietvv.N'ii  Maktln  aud  Tail ranuM,  th(.' farthest  extremities  of 
which  reach  e\eii  t«i  tiie  Auc'kland  district.  On  one  side  of  llaundwi  Gulf,  the 
Coroiiiandel  raui^.' i>  covered  \\i\\\  trachytic  breccia,  and  asrain,  on  the  west 
Coast,  the  >am'.*  roi'k>  I'orui  the  coast -ne.ii:e  fn^m  Manukau  to  Kaipara.  This 
ext(Mi?ive  plateau  is  in^'i>rcted  hy  mauv  deep  valleys,  the  sides  of  which  are 
characterized  l)y  a  suo."e:^sion  of  nMiiarkabh'  ttrrraces.  The  same  plateau  is  also 
broken  in  nianv  i)lae«>  hv  more  or  less  regular  Irachvtic  cones,  from  one  ihnu- 
sand  to  lhrf»*  thousand  feet  lii«:h.  If  we  take  a  wider  view  of  the  ffeological 
features  ami  the  ]»hysieal  outline  of  these  just  described  high  plains  and  phiteaus 
coiLsistiu^  ot  ri\i:ular  layers  of  trachvfie  rocks,  breccia,  and  tuff,  we  snail  find 
that  the  steep  c(»nes  of  Kuapaho  and  Toni^ariro  rise  fnmi  the  centre  of  a  vast 
tufl-eone  of  extreiin'ly  gradual  inclination,  the  basis  of  which  occupies  the  whole 
country  from  >h(»re  to  sliore-  from  east  to  west — having  a  diameter  of  one 
hundn'd  sea-iniles,  ami  forminET  the  larp'st  cone  of  tuffs,  or  in  other  words  the 
larirest  crater  of  eh'vation  in  the  whole  worhl. 

Intimately  conneettMl  with  the  described  volcanic  phenomena  of  the  active 
and  (^xtiiict  volcanic  ni(»uiitaius  are  the  solfataras,  fumarolcs,  and  h(»t  sprinirs. 
They  are  iouiid  in  a  lonj:  series,  stn.'tchinir  across  the  country  in  a  north-noiili- 
east  direction,  from  the  active  crater  Niraunihoe  in  the  Tongariro  system,  to 
the  active  crater  of  Wliite  l>Iand  (Whakari),  occupying  the  chasms  and  fissures 
already  referred  tr). 

There  is  (^ily  one  other  place  in  the  world  in  which  such  a  number  of  hot- 
sprin^j^s  arc  found  that  have  periodical  outbursts  of  boiling  water,  that  is  in 
Iceland,  the  well  known  pysirs  of  which  arc  of  pn?ciselv  similar  character  to 
those  in  New  Zealand.  AlthouLrh  there  may  be  no  singfc  intermittent  spring 
in  New  Zealand  of  equal  majrnitude  with  the  great  geysir  in  lc4.*land,  yet  in  the 
extent  of  country  in  which  these  springs  occur,  in  "the  immense  number  of 
them,  and  in  the  beauty  and  extent  of  the  silic4}0us  incrustations  and  deposits, 
New  Zeahmd  far  exceeds  Icehuid. 

On  the  southern  extremity  of  Tanpo  lake,  at  Tokanu,  is  Pirori,  an  inter- 

'^intain  of  boiling  water,  two  feet  in  diameter,  sometimes  reaching  a 

lore  than  forty  feet.     On  the  opposite  side  of  Taupo,  at  the  northeni 
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remitT  of  the  lake,  bot-sprlngs  again  are  met  with,  and  with  a  river  of  warm 
«r  called  Waipahihi,  which,  rising  in  the  extinct  volcanic  cone  of  Tauhara, 
s,  in  a  vapour-crowned  cascade,  into  Taupo.  Descending  from  Taupo  by  the 
let  of  the  Waikato,  on  the  left  bank,  in  the  midst  of  a  great  number  of 
»ls  of  boiling  mud,  is  a  furaarolc  called  Karapiti,  an  enonnous  jet  of  high- 
ssure  steam,  escaping  with  such  force  as  to  produce  a  sound  like  lettin^-off 

steam  from  huge  boilers,  and  to  eject  to  a  great  height  sticks,  or  theuke, 
own  in  by  the  curious  traveller.  On  the  right  bank  is  the  fumarole  of 
Har  character,  called  Parakiri.    About  twentv-hve  miles  below  the  outlet  of 

Waikato  from  Taupo,  at  Orakei-korako,  botn  banks  of  the  rapidly-flowing 
vr  are  perforated,  in  more  than  a  hundred  different  places,  by  fuinaroles  and 
hug-springs,  mostly  intermittent.  Temimi-a-Homaiterangi,  the  principal 
^ir,  throws  up  its  large  column  of  boiling  water  at  intervals  of  about  two 
UTB  to  a  height  from  twenty  to  thirty  feet.  An  immense  volume  of  steam 
oeeds  each  jet,  and  the  water  then  suddenly  sinks  into  the  basin. 
It  Orakei-kondLO  the  line  of  hot-springs  crosses  the  Waikato,  and  continues 
ag  the  foot  of  the  very  remarkable  Pairoa  range  on  the  eastern  side  of  the 
akaio.  The  almost  perpendicular  western  side  of  this  ranffe  is  caused  by  an 
neosc  **  fault"  in  the  volcanic  plateau,  corresponding  to  a  deep  fissure  in  the 
th-cnist  from  which  sulphurous  acid,  sulphuretted  hydrogen,  sulphur  and 
un  are  continually  cscapmg,  while  huge  bubbles  of  boiling  ash-coloured  mud 
i  to  the  surface. 

from  the  same  range  the  warm-water  river  Waikite  takes  its  origin.  On 
h  sides  are  deep  pools  of  boiling  water,  on  the  margins  of  which  we  dis- 
ered  most  beautiful  ferns,  hitherto  unknown,  one  species  belonging  to  the 
los  Nephrolepis,  the  other  to  the  genus  Goueopteris.  These  ferns  are  re- 
^ble  not  only  for  their  elegance,  but  also  from  the  peculiar  circumstances 
ler  which  they  exist,  as  thev  arc  always  surrounded  by  an  atmosphere  of  steam. 
We  now  come  to  the  well  known  llotomahana,  the  most  wonderful  of  all  the 
iiders  of  the  hot-spring  district  of  New  Zealand.    Whoever  has  once  had 

happiness  to  look  into  the  blue  eyes  of  Otukapuarangi  and  Te  Tarata  can 
er  forget  their  charms ;  and  whoever  has  stood  oeside  the  boiling  surf  of  the 
abapu  basin  will  always  retain  a  vivid  impression  of  its  terrors.  The  ter- 
es of  siliceous  deposit  on  the  shores  of  llotomahana  are  uneaualled  in  the 
rid,  nor  is  there  anything  that  even  bears  any  resemblance  to  tiiem. 
!)n  the  Botorua  lake  the  mtermittent  boilinj^  springs  of  Whaka-rewarewa  are 

most  interesting.  Waikite,  the  principal  "ngawha,"  issues  from  the  top 
a  siliceous  cone  some  twenty  feet  nigh,  surrounded  by  several  smaller  gey- 
\y  mud-pools,  and  solfataras.  At  intervals,  sometimes  extending  to  many 
aths,  all  these  "  ngawhas"  begin  to  play  together,  and  form  a  scene  whicn 
st  be  most  wonderful  and  beautiful.  The  not-spiings  of  Ohinemutu  form 
eeable  bathing-places,  the  fame  of  which  is  already  established.    The  last  in 

line  are  the  great  solfataras  on  the  pumice-stone  plateau  between  Eotorua 
[  Rotoiti,  such  as  Tikitere  and  Ruahine. 

Ul  the  waters  of  these  spriujgs  are  derived  from  atmospheric  mobtnre, 
ich,  falling  on  the  high  volcanic  plateau,  permeates  the  surface  and  sinks 
>  fissures.  Taupo,  the  axis  of  which  corresponds  with  the  line  of  the  hot 
ings,  may  also  be  considered  as  a  vast  reservoir,  from  which  the  lower  springs 
supplied.  The  water,  sinking  into  the  fissures,  becomes  heated  by  the  stiU- 
sting  volcanic  fires.  Hiffh-pressure  steam  is  thus  generated,  which,  together 
h  the  volcanic  gases,  decompose  the  trachytic  rocks.  The  soluble  sub- 
ices  are  thus  removed  by  the  water,  which  is  forced  up,  bv  the  expansive 
»  of  the  steam  and  by  hydrostatic  pressure,  in  the  shape  of  ooiUnff  springs. 
\  insoluble  substances  form  a  residuum  of  wliite  or  red  fumarole  clay,  of 
oh  the  hills  at  Terapa  round  Eotamahana  and  the  Pairoa  consist. 
VOL.   ui.  2  B 
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M  the  New  Zedtt^  ksUpragi,  like  tlioM  ef  lee^ 
are  to  be  dirided  into  two  dirtiiiGt  climew,  the  ow  aDnline^  md  the  otiicr  aoi 
To  the  latter  belong  the  sol&Uns,  ohinMsteriaed  by  depoaita  of  aplphnr,  ad  m 
never  forming  intermittcDt  fonntaina.  All  the  intermittent  aptinp  bdons  to 
the  alkaline  dasa,  in  which  are  alao  indnded  the  most  of  the  orimary  boSir 
apringa.  Sulphnieta  of  aodium  and  potaaainm,  and  oaihoimtea  of  pctahml 
aoda  are  the  adlventa  of  the  ailica,  whieh,  on  the  oooUn^  and  ewwpanfkmci^ 
water,  is  deposited  in  sueh  quantitiea  aa  to  fbnn  aatrikmg  diancteaatie  ia  tk 
^ipeaiamse  of  theae  aprinp. 

Td  enter  more  deeply  mto  the  theory  of  theae  phmommui  wdbM  he  oat  of 
place  here.  It  may  be,  .howerer,  well  to  mention  that  Buneroiia  frcta  pme 
that  the  action  whidi  girca  rise  to  the  hot-qNnngs  ia  alowly  diminiahing. 

£re  long  these  hot  springs  will  probably  be  viaited  liy  mai^  tmrdkn^  Mk 
only  for  the  sake  of  their  beanty  and  intemt,  but  alao  for  the  medioinal  Tirtas 
thev  hare  been  proved  to  possess.  Already  mai^  Eoropeans  hatre  bathed  a^ 
and  derived  benefit  from,  tne  warm  waters  at  0rakei4onko  and  Rotomahn^ 

There  is  an  interesting^  legend  current  among  the  natnrea  in  refamoe  to  tte 
orijpn  of  these  hot  spnngs.  Hie  legend,  aa  told  by  Te  Heuhen,  the  gmt 
chief  on  the  Taupo  lake,  is  the  following  :r-"  The  great  diief  Notininqgh 
after  his  artiyal  at  Maketu  at  the  time  of  the  imrnigration  of  the  Maories  hm 
Hawaiki,  set  off  with  his  slave  Ngaumhoe  to  visit  the  interior,  and,  in  order  to 
obtain  a  better  view  of  the  country,  he  ascended  the  highest  peak  of  the  Toa- 
gariro.  Here  they  suffered  severely  from  cold,  and  the  chief  shouted  to  Vb 
sister  on  Whakan  (AVliite  Island)*  to  send  him  some  fire.  This  ihej  dii 
Thoy  sent  on  the  sacred  fire  they  brought  from  Hawaika,  by  tlic  taniwbv 
Pupu  oud  Ta  Haeata,  through  a  subterranean  passage  to  the  top  of  Tongariro. 
The  fire  arrived  just  in  time  to  save  the  life  of  the  chief,  but  poor  Kgauruboe 
was  dead  when  the  chief  turned  to  give  him  the  fire.  On  this  account  the  hole 
through  which  the  fire  made  its  appearance — the  active  crater  of  Tongariro— 
is  eal&d  to  this  day  by  the  name  of  the  slave  Ngaumhoe ;  and  the  sacred  fire 
still  bums  within  the"  whole  underground  passage  along  which  it  was  carried 
from  Whakari  to  Tongariro." 

Tliis  legend  affords  a  remarkable  instance  of  the  accurate  observation  of  the 
natives,  wno  have  thus  indicated  the  true  liiK  of  the  chief  volcanic  actim  in 
this  island. 

Having  described  the  older  and  more  extensive  volcanic  phenomena  of  the  in- 
terior, Dr.  Hochstetter  proceeded  to  notice  the  later  phenomena  of  vokanic 
action  in  the  immediate  neighl)ourhood  of  Auckland. 

The  isthmus  of  Auckland  is  completely  perforated  by  volcanic  action,  and 
presents  a  large  number  of  tme  volcanic  hifis,  which,  although  extinct  and  of 
small  size,  arc  perfect  models  of  volcanic  mountains.  Thf»e  hills,  once  the 
funnels  out  of  which  torrents  of  burning  lava  were  vomited  forth,  and  after 
wards  the  strongholds  of  savage  cannibaJs,  are  now  the  ornaments  of  a  happf 
land,  the  home  of  peaceful  settlers,  whose  fruitful  gardens  and  smiling  fielcD 
derive  their  fertility  from  the  substances  long  ago  thrown  np  from  the  fiei; 
bowels  of  the  earth. 

Dr.  Hochst^^tt^r's  geological  map  of  the  Auckland  district  shows  no  less  than 
sixty  points  of  volcanic  eruption  within  a  radius  of  ten  miles ;  the  variety  of 
whicii,  together  with  the  regularity  of  their  formations,  gives  very  ercat 
interest  to  this  neighl)Ourhood.  Tlie  newer  volcanic  hills  round  Ancklana  are 
distinguished  from  the  older  ones  in  the  interior,  not  only  by  their  age,  but  by 
the  different  character  of  their  lava,  the  older  being  trachytic,  wliile  the  Auck- 
land are  all  basaltic.  The  difference  between  tracnyte  and  basalt  consists  in 
the  minerals  of  which  the  rocks  are  composed.  Trachyte  is  composed  of  a  mix- 
^  lure  of  glassy  felspar  (sanidin)  and  hornblende  -  obsioian  and  pumice-stone  are 
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the  usual  concomitants  of  trachytic  lava.  Basalt  consists  of  a  minutely  crys- 
talline mass  of  felspar  mixed  with  augite ;  an  admixture  of  greenish  grains  of 
olivine  b  characteristic  of  basalt. 

In  order  to  gain  a  clear  idea  of  the  iiisturv  of  the  Auckland  volcauos,  we 
must  suppose  that  before  the  period  in  which  the  Auckland  isthmus  was  slowly 
raised  above  the  level  of  the  sea,  a  submarine  volcanic  action  was  already  going 
on.  The  products  of  this  submarine  action  arc  regular  beds  of  volcanic  ashes, 
which  form  highly  interesting  circular  basins  with  strata  always  inclining  from 
within,  outwards.  Several  striking  examples  can  be  mentioned,  as  the  rupuki 
Lake  on  the  north  shore,  Orakei  Bay  in  the  Waitemata;  Gcddes'  Basin 
(Hopua)  at  Onchunga,  and  the  tidal  basm  (Waima^ia)  at  Panmure.  Pupuki 
Ijake,  believed  to  be  bottomless,  has  been  ascertamed  by  Captain  Burgess  to 
be  only  twentjr-eight  fathoms.  The  excellence  of  the  soil  of  Onchunga  and 
Otahunu  is  owing  to  the  abundance  of  such  formations,  the  decomposed  strata 
of  which  form  the  richest  soil  that  can  be  met  with.  It  is  curious  to  observe 
how  the  shrewder  amongst  the  settlers,  without  any  geological  knowledge, 
have  picked  out  these  tuff-craters  for  themselves,  wlule  those  with  less  acute 
powers  of  observation  Imve  quietly  sat  down  upon  the  cold  tertiary  chiys. 
^  After  the  submarine  formation  of  the  tuff-craters,  the  volcamc  action  con- 
tinuing, the  isthmus  of  Auckland  was  slowly  raised  above  the  sea,  and  then  the 
more  recent  eruptions  took  place  by  which  the  cones  of  scoria,  like  Mount 
Eden,  Mount  Wellington,  One  Tree  Hill,  Mount  Smart,  Mount  Albert,  and 
Ranffitoto,  were  formed,  and  great  outilowiugs  of  lava  took  place.  Many 
peculiar  circumstances,  however,  prove  that  tnose  mountains  nave  not  been 
burning  all  simultaneously,  for  it  can  easily  be  observed  that  some  lava- 
Btieams  are  of  an  older  date  than  others.  In  general  the  scoria-<K>nes  rise  from 
the  centre  of  the  tuff-craters  (Three  Kings,  Waitomokia,  Pigeon  T^ill  near 
Howick) ;  but  occasionally,  as  in  the  instance  of  Mount  Wellington,  they  break 
through  their  margins. 

Tlie  crater  system  of  Mount  Wellington  is  one  of  the  most  interesting  in  tliis 
neighbourhood.  Tiicre  are  craters  and  cones  of  evidently  different  ages.  The 
result  of  the  earliest  submarine  eruptions  is  a  tuff-crater.  The  Panmure-road 
passes  through  the  tuff-crater,  and  the  cutting  through  its  brim  exliibits  beau- 
tifully the  characteristic  outward-inclination  of  the  beds  of  ashes,  elevated  from 
their  former  horizontal  levels  by  the  eruptions,  which  threw  up  the  two  minor 
crater-cones  south  of  the  roa^  one  of  which  is  now  cut  into  bv  a  quarry. 
After  a  comparatively  long  period  of  quiescence,  there  arose  from  tne  margin  of 
the  first  crater  system  the  great  scoria-cone,  Mount  Wellington,  from  the  three 
craters  of  wliicli  large  streams  of  basaltic  lava  flowed  out  in  a  westerly  direc- 
tion, extending  north  and  sotith  along  the  existing  valleys  of  the  country,  one 
stream  flowing  into  the  old  tuff-crater,  and  spreading  round  the  bases  of  the 
smaller  crater-cones.  The  larger  masses  of  these  streams  flowed  in  a  south- 
westerly direction  towards  the  Manukau,  coming  into  contact  Mrith  the  older 
and  long-before  hardened  lava-streams  of  One  Tree  Hill.  The  traveller  on  the 
Great  Sonth  Iload  will  observe  about  one  mile  east  of  the  ''  Harp  Inn,"  the 
peculiar  difference  in  the  colour  on  the  road,  suddenly  changmg  from  red  to 
black,  where  the  road  leaves  the  older  and  more  dccomi)osed  lava-streams  of 
Mount  W^ellington.  The  fanners  have  been  able  to  avail  themselves  of  the 
the  deoomi)osea  Liva-surface,  which  is  now  bcautifuUv  grass-covered,  but  not  of 
the  stone-held  of  the  newer  streams  fn)m  Mount  W^eflington  and  Mount  Smart. 

The  caves  at  the  Three  Kings,  Pukaki,  Mount  Smart,  Mount  W'ellington, 
fta,  arc  the  result  of  great  bubbles  in  the  lava-streams,  occasioned  by  the 
generation  of  gases  and  vapour  as  the  hot  masses  rolled  onward  over  marshy 
plains.  These  nubbles  broke  down  on  their  thimiest  part — the  roof;  hence  the 
way  into  the  caves  is  always  directly  downward. 
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the  foimdations  of  St.  Enoch's  church,  Glasgow ;  another  at  the  '*  Tontine- 
buildings,"  at  the  Cross ;"  and  a  third  in  digging  the  foundations  of  the  new 
prison.  In  the  British  Museum,  tlie  Museum  of  the  Yorkshire  Philosophical 
Society  at  York,  and  in  the  collections  of  other  societies,  at  Edinburgh,  Glas- 
gow, Newcastle,  &c.,  will  be  found  other  examples. — Yours,  Edward  Tindall, 
Ibidliugton. 

Vegetable  Eossils  in  Flint,  &o. — Will  you  be  so  kind  as  to  inform  me 
in  your  "  Notes  and  Queries"  whether  any  vegetable  matter  has  yet  been  dis- 
covered in  flint  ?  I  have  been  anxiously  reading  any  articles  in  the  "  Geologist" 
mi  fossils  from  flints,  but  find  no  mention  of  such.  My  regards  were  particu* 
larly  cUrected  to  the  subject,  by  discovering  embedded  in  red  flint  what  appears 
to  be  a  portion  of  CoralUna  officinalis,  as  a  living  specimen  would  be  called, 
with  this  difference,  that  the  stem  seems  formed  of  minute  threads  jointed  at 
intervals.  The  fossil,  though  small,  b  quite  distinct,  and  the  terminal  oera- 
midia  look  like  little  pearls.  The  surface  of  the  flint  in  the  immediate  neigh- 
boorhood  of  the  coralline,  if  it  be  such,  is  of  a  chocolate  colour. 

I  shall  be  much  obliged  if  you  will  have  the  goodness  to  direct  me  to  some 
not  expensive  work  on  the  limestone  and  lower  slate  formations  of  Ireland. 
— Veiy  truly  yours,  A.  de  S.  M, 

The  flints  of  the  chalk  occasionally  contain  fragments  of  fossil  wood,  and 
more  freoucntly  the  spores  of  Algals,  the  so-called  Spiniferites  of  Mantell's 
"  Medals.  Other  vegetable  fossils  are  rare  in  the  flints,  rossibly  the  minute 
Corallinarlike  object  in  the  flint  referred  to  may  be  a  Nodosaria,  one  of  the 
dongated  beaded  Foraminifcra.  We  cannot  call  to  mind  any  work  treating  of 
the  Emestone  and  slates  of  Ireland. 

Evidences  or  Ancient  Ice-action  near  Liverpool. — Dear  Sir, — The 
new  red  sandstone  in  this  neighbourhood  is  usually  covered  with  deposits  of 
luurd  day,  containing  rounded  stones  of  all  sizes,  from  that  of  a  pea  to  those 
five  OT  SIX  feet  in  circumference ;  in  some  cases  they  are  scratched  and  polished. 
There  are  also  beds  of  sand  and  gravel  containing  shells,  which  are  generally 
beneath  the  clay.  The  whole  of  these  deposits  are  referred  to  the  "  Doulder- 
dny,"  or  "northern  drift."  It  is  assumed  that  the  clav,  sand,  gravel,  or 
boulder-stones  were  all  dropped  from  melting  icebergs  as  they  descended  from 
more  northern  latitudes.  I  am  not  aware  that  we  have  hitherto  had  any  other 
evidence  in  this  district  than  that  afforded  by  the  boulders,  though  that  evi- 
dence is  very  conclusive.  During  the  month  of  May  last  my  attention  was 
called  to  the  subject  bv  indications  of  ice-grooves  and  furrows  on  the  high 
ground  between  rarkhill-road  and  the  Dingle.  The  sandstone-rock  belongs  to 
the  oonglomerate-bcds  of  the  hunter-sandstone.  The  strata  dip  ten  decrees  to 
the  east.  The  striated  surface  has  been  covered  by  nine  feet  of  bonloer-clay, 
part  of  which  was  removed  some  years  aj^  for  bnckmaking.  One  s|)ecimen 
exhibited  the  strongly  marked  parallel  lines  and  deep  grooves  which  ex- 
tended across  it.  The  surface  from  which  it  was  obtained  cups  five  degrees  to 
the  north-east.  The  direction  of  the  lines  is  north-west  by  north,  or  more 
correctly,  forty-two  degrees  west  of  north,  allowing  twenty-four  degrees  for 
variation.  About  ten  yards  were  at  first  visible ;  but,  by  employing  a  labourer 
to  clear  away  some  of  tnc  clay,  at  least  twenty  square  yards  have  been  observed, 
and  no  doul)t  the  same  appearances  extend  over  a  considerable  extent  of  surface 
beneath  the  boulder-clay.  If  this  worn  surface  resulted  from  the  action  of  ice, 
it  must  have  been  from  the  grounding  of  icebergs  as  they  passed  over  the  por- 
tion of  rock  upon  which  it  is  found.  In  the  valley  oeyond  Eastham  the 
boulder-clay  contains  many  fragments  of  red  sandstone,  which  seem  to  have 
been  derived  from  the  high  land  already  alluded  to,  and  afford  further  indica- 
tions as  to  the  direction  of  the  prevailing  cuircnl^  oi  V\i<&  ^sj^vbI  ^&K»i«~^^%Kk. 
H.  'MoRToy,  F.G.S.,  Liverpool 
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Idgs.  1. — BiuU  Frait,  tnta  the  Uppar  Coal  Mtaiona,  atai  B 

is  aboat  the  sise  of  a  lai^e  pea ;  it  is  much  like  the  larger,  but  ita  lobtt  are 
not  so  rounded ;  it  appears  to  be  the  voung  of  the  other.  If  any  of  joor 
readers  bare  met  irith  such  an  one,  ana  will  let  me  know,  or  if  you  will  ola 
an;  remarks,  it  will  oblige  jours,  John  Ta.tuik,  Lereuahtilme- 

Geologi  of  Malta.— SiK,— Will  jou  furmsh  roe  with  son 
the  subject  of  the  deposits  in  the  island  of  Goio,  off  Malta  ? 

Tht  islands  of  Malta  and  Goeo  consist  of  Tertiaiy  rotka.  'DteBi)  woa 
described  in  1S43  b;  Captain  Spratt,  who  with  Lord  Ihicie  haa  sincie  jwcpared 
a  geological  map  of  these  islands.  In  the  Proceeding  of  the  Geological 
Societj,  vuL  iv.,  p.  3S5,  &c.,  is  an  account  of  the  beds  Toun^  b  the  islaads, 
namclj,  Ist  and  uppermost,  coral- limestone ;  9,  jeUow  saodsltMie  and  blue 
claj ;  3,  freestone ;  and  4,  semi-crystalline  limestone.  These  strata  tie  for  the 
most  part  horixontallj,  though  faulted  and  crumpled  in  some  plaoea.  In  tlK 
Bnn^Hnnu  Hills  the  four  groups  of  beds  hare  a  tluckseH  of  about  six  hnndnd 
■Ki  E.  Forbes'  report  upon  the  foaails  Bocompaaied  Captaia 
ab.    Since  then  Dr.  Wright  haa  Ggorod  and  dttcribed  tiu  RMsil 
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Echinodenns  oi  Malta  in  the  Annals  of  Natural  History,  2nd  series,  vol.  xy., 
p.  101,  &c. 

Echmoderms  are  abundant  in  beds  Nos.  1,  2,  and  3,  and  are  found  also  in 
No.  4.  Sharks  have  left  their  teeth  abundantly  in  No.  2;  and  remains  of 
other  fishes  are  frequent  in  No.  3. 

New  Geolooicax  Works. — Can  you  tell  me  whether  anything  like  a  com- 
plete list  of  all  the  works  on  geology  published  during  the  last  year  can  be 
procured  ?  Such  a  list  would  of  course  include  new  editions  of  old  books, 
such  as  the  last  of  "Siluria,"  Page's  "Handbook,"  &c.  And  then  with 
reference  to  the  "  works  of  art  in  the  drift ;"  do  you  know  of  any  r^um6  or 
analysis  of  this  question  ?  It  would  be  exceedii^[y  interesting  to  have  the 
whole  evidence  collected,  in  order  that  one  might  study  and  compare  the 
various  hypotheses  at  a  glance,  so  to  speak. — H.  D. 

With  respect  to  works  of  art  in  the  drift,  such  a  work  is  in  contemplation 
by  the  editor  of  this  magazine.  Bent's  Monthly  Literary  Advertiser  is  sup- 
posed to  give  a  list  of  all  new  £nglish  books  and  new  editions.  We  shall  give 
this  topic  further  consideration,  as  to  whether  we  can  render  the  pages  of 
this  magazine  useful  in  this  respect.  No  r^ume  of  the  memoirs,  papers,  notes, 
discourses,  lectures,  letters,  &c.,  about  the  flints  is  yet  made. 

Preservation  op  Coal  Plants  in  Cabinets. — Sir, — I  have  some 
specimens  of  coal  shale,  which  as  usual  bear  upon  their  respective  surfaces  im- 
pressions of  Eems,  Calamites,  &c.  Several  of  the  impressions  being  rather 
indistinct,  1  wish,  if  possible,  to  render  them  more  apparent,  but  in  such  a 
manner  as  not  to  injure  them  in  any  way.  If  1  mistake  not,  1  have  somewhere 
seen  it  remarked  that  this  object  may  be  accomplished  by  gently  brushing  over 
the  surface  a  weak  solution  of  Canada  balsam  dissolved  in  turpentine;  but  as 
I  am  doubtful  as  to  whether  such  be  the  case,  1  have  ventured  to  refer  myself 
to  you  for  the  desired  information. — Yours,  &c.,  Amator  NatubuB. 

Coal  plants  are  very  commonly  much  injured  by  collectors  themselves,  by 
being  washed  in  water.  Specimens  will  of  course  get  dusty  in  the  cabinet,  and 
recourse  is  naturally  had  to  water  for  cleansing  them.  Water  is  also  he- 
quently  applied  to  heighten  the  contrast  of  their  dark  coally  substance  in 
ordinary  examinations,  but  the  process  of  wetting  is  always  ruinous  to  the 
specimens.  Appreciating  the  value  of  a  proper  means  of  preserving  coal-plants, 
we  have  submitted  our  correspondent's  question  to  our  fnend,  Mr.  S.  P.  Wood 
ward,  of  the  British  Museum,  who  teUs  us  that  he  finds  it  "  necessary  to  var- 
nish, in  some  way,  the  coal-shale  plants,  both  for  the  purpose  of  making  them 
more  distinct  at  a  little  distance,  and  also  to  enable  them  to  be  sponged  when 
they  get  dusty. 

"  1  nave  seen  fossils  varnished  with  Canada  balsam  at  the  Gcolo^cal  Society, 
some  years  ago,  but  it  never  appeared  to  answer  for  any  length  of  time,  lie 
balsam  got  soft  in  hot  weather ;  dust  adhered  to  it ;  and  after  a  time  it  was 
always  opaque. 

"  1  am  now  trying  some  very  thin  and  pellucid  wliite  lac  varnish,  of  Rowney^s, 
which  is  soluble  in  spirits  of  wine.  1  usually  endeavour  to  apply  it  the  fossil 
only,  and  not  to  the  matrix ;  and  keep  it  so  much  diluted  as  not  to  make  the 
surface  shine  more  than  1  can  possibly  help.  This  varnish  is  also  useful  for 
protecting  one  part  of  a  specimen  while  anotner  part  is  being  subjected  to  the 
action  of  wet  for  the  purpose  of  cleaning  it." 

Geology  op  Cornwall. — Sir,— As  1  intend  visiting  Cornwall  this  summer, 
I  should  feel  much  obliged  for  any  information  you  could  give  me  through  the 
**  Geologist"  as  to  the  nature  of  the  strata  in  that  county,  more  particularly 
near  Truro,  or  on  the  coast  near  the  "Beadman"  and  "  Giul"  rocks,  or  "  Ger- 
ran's  Bay,"  and  what  fossils  are  generally  found  there. — Yours,  &c..  Delta. 

The  rocks  of  Cornwall  are  chiefly  slaty  schists,  termed  "killas,"  and  granite^ 
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vith  reins  of  enziite  ind  porphTTT,  iCTmed  "dvuis,'*  ftc  In  the  JtSkn 
toT&rl^  The  »<a  krp  r>fToa  uucc  "acramulftiions  of  envel  and  other  alluriil 
m^^i'-T^.  T/i  >.-a:v  dep>i;».  fmci  which  m ream-tin  is  ohtained.  Roand  about 
TroTo  -:.e  *oLt*:':**e  r.cki  prevail  The  Deadman  is  composed  of  slate-rock, 
»a:p« r*rj  t'l  be  of  L-'Tcr  SuuHan  a^,  vhich  readies  up  to Pentuan, and  vielcb 
a  /fw  f  I?*:!*  a;  Orea:  Peraver,  north  of  Gonan  Haren.  The  quartz-rock  of 
the  Great  Cam  v->ld«  tuio  a  fev  fussiis,  and  some  hare  been  found  at  Poith 
Caerhavs.    The  fv^sila  are  chiefly  Untii^  and  Trilobiies. 


REVIEWS. 


}fap  f'f  SL-ipton.    Bt  T.  CrRUT,  C.E.,  F.G.S.     ISfiO. 

We  have  on  a  fr>nner  occa.<ion  noticed  one  of  )[r.  Curley*s  local  maps,  and 
ve  an^  ^lad  to  find  that  he  continues  to  append  sections  and  details  of  geolo- 
cricil  r>hf'n"niriia  expri^ed  in  the  vorks  ot  vhich  he  has  the  direction.  The 
prc<enT  inaji  has  becD  executed  for  the  local  Board  of  Health  of  Skipton :  and 
sh*iw*s  the  linp*  of  the  new  s#.'wers  and  the  position  of  the  new  water  resenrcMr 
ami  lihiT  UtLi.  The  princijial  ff»»oliig"leal  section  given  is  along  the  line  of 
the  main  sewer.  Thn"iu^h  thi-  fa.>tle  to  5>torem'5  Lathe,  sho\iTng  the  carboni- 
fiT'U>  l:!!.'"-^'  lie  with  its  aLtioliiial  :ixL>  aiid  the  superficial  gravels,  &aud<,  and 
alluuitl  drp^i-.ts. 

A:!iMJ::>t  tlic  nurii'^nvis  riiher  ^■r'\'.(^vi<  exposed  in  the  works  in  various  other 
St  ret'*''  Jind  ri;ui'»,  Wf  nuTicr  the  i.«?c'^rroiiCi*  »-f  uiHinmuliitn  lx»ii»:*s  in  jK*at.  below 
gntvrl,  in  thnt  of  ^VaTer->Tri*et  :  •■:  a  <ht'll-mari  containinsr  PAy^/x  /J/w^<'/*m  in 
that  of  Thain't-stree-  :  ami  a  irnivei  f^  Tit:iiniiig  Niulders.  some  as  much  as  three 
ant!  a-fjUHrtiT  tons  in  weiirhr.  in  !h:r  ••!*  New  market-street, 

Thf  inaji  is  vcrv  nierly  ainl  v.\T\.i\\s  executed  ;  and  the  geological  details 
fn.iin  thiir  relialjleuess,  render  it  a  viijable  ri»curd  of  the  local  stratigrapliioal 
c<juditiuns. 


A  Comparafirf  J'f^tr  of  ih^  Uhuwh  oH'i  Aaiinal  Frame,     By  B.  Waterhouse 
ilAViKiNS,  F.L.S.,  F.G.S.     London:  Chripmnn  and  )lall.     ISOO, 

Tlie  objeet  of  this  work  is  to  irive  a  comparative  view  of  the  variations  in 
form  of  the  Ixjny  skeleton  or  framework  of  those  animals  most  frequently  iv- 
(juired  by  the  arti>t,  ile>i£rner,  or  ornamentist ;  and  most  sidmintbly,  by  judicious 
arran£rfment  and  skilfnlni"?.-  of  di-lineation  is  this  end  attained.  A\liether  we 
wish  to  compare  vertebrtil  columns,  ribs,  anus  and  fore-limbs,  legs  and  hind- 
limbs,  or  to  htudy  anv  individual  or  ivirticuhir  bones,  in  thei^e  plates  we  have  at 
once  not  only  faithful  portraits  of  the  objects,  but  we  find  the  attitudes  of  the 
figures  so  thoughtfully  ])ose(l,  that  we  can  carry  tin*  comparison  at  once  even 
to  the  different  actions  these  bones  or  parts  are  subjectea  to  in  the  dificn^nt 
aniriials  by  similar  movements.  They  sh'»w,  too,  more  completely  tliau  any 
])lates  we  can  remember  to  have  seen,  the  true  archety])al  plan  of  the"  vertebnit'e 
skr-letcm  and  the  sub.servirnt  modifications  it  has  undergone  in  its  adaptation  to 
the  wants  and  recpiirements  of  the  various  grades  and  classes  of  animals. 
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FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

(Continiied  frmn  page  131.^ 

Whebe  now  is  that  great  funereal  mass  ?  Where  now  that  two 
thonsand  feet  of  ocean  mnd  and  sand  P  All  round  the  rim  of  the 
great  Wealden  area  the  basset-edges  of  that  thick  mass  crop  out, 
bearing  on  their  cliff-Kke  downs  patches  of  red  loam,  gravel  and 
Tound  flint-pebbles — ^remnants  that  mark  the  ravages  of  time  and 
physical  forces  upon  the  rock-beds  of  yet  another  age,  in  which  that 
great  Cretaceous  mass  was  slowly  raised,  bearing  as  it  were  on  its 
shoulders  the  ever-forming  ooze,  filled  with  the  relics  of  other  inter- 
Yening  forms  of  life  that  reigned  in  that  vast  interval  between  the 
Secondary  period  and  our  own. 

The  story,  then,  is  not  half  told ;  and  we  must  not  pause  at  the 
simple  piling  by  the  tides  and  sea-currents  of  the  more  than  thou- 
sand feet  of  greensand,  gault,  and  chalk,  and  the  Tertiary  sands  and 
days  on  these,  but  we  must  read  on  in  the  record-book  that  Nature 
keeps,  and  glean  other  facts  and  other  scenes  from  its  stony  pages. 

Slowly  was  the  great  Cretaceous  mass  heaved  by  some  internal 
power  into  a  giant  dome,  some  forty  miles  across.  Slowly  as  the 
intumescence  of  this  vast  mound  increased  and.  raised  the  upper 
beds,  the  waves  of  the  ever-active  sea  cut  them  into  cliffs,  and  sliced 
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them  off,  carrying  away  the  debris  to  fiyrm  flie  Teztiaay  nuid  and 
sanda,  which  in  torn — uplifted,  too,  with  the  expanding  ground- 
were  also  partly  sliced  away,  leaving  the  patches  and  zemnanis  ve 
have  observed  upon  the  summits  of  those  chalk  downs,  which  record 
the  first  act  in  the  long  period  of  denudation  associated  with  the  uprin 
of  the  Wealden  tract.  Slowly  in  this  way  did  the  sea  do  its  antago- 
nistic work,  until  the  inner  domes  of  ganlt  and  greensand  were  cat 
down  to  nearly  level  plains  encircling  one  and  another  xx)und  the 
central  Wealden  beds,  which,  like  an  island,  stood  out  last  in  the 
midst. 

Nor  is  the  story  ended  now.  England  and  France  were  then 
united  lands ;  no  *'  narrow  straight*'  separated  two  nations  of  emula- 
tive men,  but  the  hairy  mammoth,  the  giant  elk,  the  thick-skumed 
hippopotamus,  and  other  of  the  great  beasts  of  that  marvellous  age 
of  gigantic  forms  which  preceded  and  joined  on  to  the  age  of  man  the 
ages  of  the  irrevocable  past  wandered  across  and  lived  and  bred  in 
the  forests,  caves,  or  marshes  of  our  land. 

Slowly  as  tho  intumescence  proceeded,  there  opened  out  wider  and 
wider  a  long  fracture  tlirough  the  uprising  land,  up  which  the  sea 
washed  daily  and  nightly,  witli  high  swelling  tides,  that^  pent  up  by 
the  cliflf-walls  of  the  crack,  eddied  back  at  ebb  with  monstrous  force, 
and  carved  out  at  either  end  the  triangular  edentations  which  still 
form  the  openings  of  the  British  Channel.  Sweeping  round  in  their 
eddyings  as  resti'ained  by  the  ridge  of  land  that  formed  the  barrier 
to  their  onward  passage,  these  pent-up  tides  scoured  the  Weald^i 
plains,  and  strewed  the  bases  of  tho  downs  with  half-worn  flints  and 
gravel.  To  explain  this  more  fiilly  I  have  drawn  a  rough  sketch  of 
the  English  Channel,  with  the  narrow  neck  of  land  which  may  be 
presumed  to  have  existed  there  during  at  least  the  early  part  of  the 
Pleistocene  age. 

"We  all  know  that  the  great  tidal  wave  striking  the  land  at  the 
Lizard  Point,  in  Cornwall,  parts  in  two,  or  bifurcates,  one  tide  rush- 
ing up  the  Channel,  the  other  swinging  round  the  whole  extent  of 
the  coasts  of  "Wales,  Scotland,  and  the  East  of  England,  until  it 
meets  and  collapses  with  the  Channel  tide,  off  Pegwell  Bay. 

In  those  geologic  times  to  which  we  have  referred,  the  narrow 
isthmus  which  stretched  across  from  Folkestone  to  Boulogne  barred  the 
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cmward  progress  of  the  waters ;  the  flood-tide  striking  against  which 
would  bend  over  to  one  side,  as  indicated  by  the  direction-arrows  in 
the  lignograph,  nntil  the  time  of  ebb,  when  it  wonld  flow  ont  with  a 
strong  current,  carrying  with  it  the  debris,  and  thus  the  cause  of  the 


UgXL  19.~Theorotical  Map  of  the  Action  of  tho  Channel  Tides  in  the  Denudation  of  the 

Wealdon  Area. 

The  oatlines  of  England  and  France  have  boon  adopted  as  they  are  now  delineated  on 
ordinanr  maps,  and  no  atteinntat  restoration  has  been  made.  At  the  **  peninsula"  period 
referred  to  tae  channel  must  have  been  narrower ;  but  the  outlines  of  the  coast  would  pro- 
tebly  bave  so  nearly  api>rozimated  to  the  present  coast-lines  as  to  render  them  sufficiently 
aecorate  for  the  elucidation  of  our  theoretical  speculation.  The  dotted  curves  indicate  the 
hoariy  proirress  of  the  tidal  wave ;  tho  interrupted  lines  with  occasional  arrows  show  the 
ehiei  direction  and  force  of  the  tidal  stream  in  flowing  and  ebbing,  by  which  the  denudation 
of  the  Weald  is  presumed  to  have  been  effl^cted.  The  existing  coant-line  of  the  Wealden  area^ 
the  Boulogne  coast,  and  the  cliffs  of  Dover  and  Calais  are  indicated  by  faint  shaded  outlines, 
•a  are  also  the  river-vaUeys,  or  cross-flractures  of  the  Weald  district,  the  central  ridge  of 
which,  or  axis  of  elevation,  is  shown  by  tho  Uno  composed  of  alternate  bars  and  dots. 


dean  surface  of  the  Weald  and  the  general  absence  in  the  few  superficial 
deposits  of  any  organic  remains,  the  denudation  being  a  tidal  one. 

The  cross-firacture  valleys  on  the  south  side  of  the  Wealden  anti- 
diinaly  or  central  ridge  of  elevation,  would  have  afforded  numerous 
openings  on  the  English  side  of  the  channel-crack,  up  which  the  pent 
tide  would  have  poured,  and  hence  the  reason  why  the  greater  denn- 
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dation  of  the  Wealden  ana  tihan  of  the  chalk  and  other  cietaoeoai 
rocks  on  the  French,  or  more  solid  coast. 

Worn  by  the  incessant  beating  of  the  wavea  and  rushing  of  the 
tides,  the  narrow  isthmns,  stretching  from  Folkestone  to  Bonilogiie, 
that  formed  the  last  connecting  link  was  broken  throngh,  and  the 
Channel  tidal-wave  passed  on  to  meet  its  brother-wave,  whidi, 
parted  from  it  at  the  Lizard  Point,  had  swept  ronnd  the  British 
Isles  to  face  it  again  in  the  ''  narrow  sea."  The  form  and  direction 
of  this  old  channel-crack  may  even  now  be  traced  on  any  nautical 
map  by  a  pencil  line  ran  over  the  marks  of  greatest  depths,  as  noted 
in  fathoms  for  the  sailor's  guidance;  and  the  degraded  shoal-ridge  of 
t£e  old  isthmns  may  in  like  manner  be  perceived  by  the  ahallowneiB 
of  the  soundings,  noted  in  like  manner. 

The  first  evidences  of  the  former  connection  of  our  island  with  the 
continent  of  Europe  were  suggested  by  an  old  author  on  British 
anti(|uitie8,  one  Richard  Verstegan.  In  his  fourth  chapter  Verstegan 
treats  of  the  "  He  of  Alliion,"  and  "  how  it  is  shown  to  have  beene 
continent,  or  fimie  land  with  Gallia,  now  named  France,  since  the 
floud  of  Noah."  After  discussing  the  various  contentions  as  to  the 
origin  of  tlie  name  Britaine,  recapitulating  the  fabulous  narrations 
about  King  Bnit,  and  giving  liis  opinions  on  the  ancestry  of  Britons, 
he  proceeds  to  the  performance  of  his  promise  in  showing  Albion 
"  anciently  to  have  beene  firme  lande  with  Gallia." 

His  notions  of  the  first  conditions  of  land  and  sea  are  very  pri- 
mitive, and  higlily  tinctured  with  the  ancient  diluvial  doctrines,  and 
of  course  Verstegan  goes  back  to  the  beginning,  as  all  authors  of  his 
age  are  fond  of  doing  so.  Antiquaries  of  that  day  attempted  to  trace 
pedigrees  back  to  Adam,  and  have  been  well  characatured  by  Butler 
in  his  "Hudibras"  for  their  pains;  and  Verstegan,  the  incipient 
geologist,  goes  back  to  the  first  division  of  the  waters  from  the  diy 
land,  and  argues  as  the  waters  were  gathered  together  in  one  place, 
"  so  consequently  there  were  no  islands  before  the  flood  of  Noah." 

His  observations,  however,  on  the  ancient  connection  of  the  lands 
on  either  side  of  the  Channel  are  acute  and  perspicuous. 

"  That  our  He  of  Albion  hath  bin  continent  with  Grallia,'*  says  he, 
"  hath  beene  the  opinion  of  divers,  as  of  Antonius  Volscus,  Domi- 
nicuB  Marius  Niger,  Servius  Honoratus,  the  French  poet  Bartas,  our 
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oonntriemen,  M.  John  Twine,  and  M.  Doctor  Richard  White,  with 
Bimdrie  others ;  but  these  authors,  following  the  opinion  one  of  the 
other,  are  rather  content  to  thinke  it  sometime  so  to  have  bin  than 
to  labour  to  find  out  by  sundry  pregnant  reasons  that  so  it  was 
indeed. 

"  The  first  appearance  to  move  likelihood  of  this  thing  is  the 
neemes  of  land  betweene  England  and  France — to  use  the  modem 
names  of  both  countries — that  is,  from  the  clifs  of  Dover  unto  the 
like  cliffs  lying  betweene  Calis  and  Bullin,  for  from  Dover  to  Calis 
is  not  the  ncerest  land,  nor  yet  are  the  soils  alike ;  the  shore  of 
Dover  appearing  unto  the  saylers  high  and  chalkie,  and  the  shore  of 
Calis  low  and  altogether  sandie,  and  in  like  manner  the  English 
shore  towards  Sandwich,  which  is  more  directly  over  against  Calis 
than  Dover  is,  also  doth. 

"  These  clifs  on  either  side  the  sea,  lying  just  opposite  the  one 
imto  the  other,  both  of  one  substance,  that  is,  of  chalke  and  flint,  the 
sides  of  both  towards  the  sea,  plaincly  appearing  to  bee  broken  off 
from  some  more  of  the  same  stuffe,  or  matter  that  it  hath  sometime 
by  nature  been  fastened  unto  ;  the  length  of  the  said  clifs  along  the 
searshore  being  on  the  one  side  answerable  in  effect  to  the  length  of 
the  verie  like  on  the  other  side,  and  the  distance  between  both,  as 
some  skiliul  saylers  report,  not  exceeding  twenty-four  English  miles, 
are  all  great  arguments  to  prove  a  conjunction  in  time  long  past  to 
have  beene  betweene  these  two  countries,  whereby  men  did  passe  on 
drie  land  from  the  one  unto  the  other,  as  it  were  over  a  bridge  or 
isthmus  of  land,  being  altogether  of  chalke  and  flint,  and  containing 
in  length  about  the  number  of  miles  before  specified,  and  in  bredth 
some  sixe  English  miles  or  thereabouts,  whereby  our  countrie  was 
then  no  iland,  but  peninsula,  being  thus  fixed  on  to  the  maino  con- 
tinent of  the  world." 

In  the  quaint  sententious  language  of  this  extract,  so  character- 
istic of  the  style  adopted  by  authors  of  the  early  part  of  the  seven- 
teenth century,  there  are  many  striking  truths  which  the  judgment 
of  the  reader  will  at  once  perceive. 

Desmarest,  in  1753,  in  his  memorable  x>&pei^>  ^a^  before  the 
Societe  d'Emulation  of  Amiens,  repeated  the  evidences  previously 
brought  forward  by  Yerstegan,  but  carried  them  a  step  farther, 
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in  definifcdy  Bhowiiig  the  comsJAemtm  of  ili6  Ifln  fimns  cf  tBamih 
and  of  regeMkm  eziitiiig  on  boHi  mdm  of  €bm  stniti^  dwdfiag 
■titmgiy  on  the  piroeonco  in  both  ooantriee  of  oertttni  no»ioni  nindi 
which  were  not  likely  to  haTe  been  brooght  orer  by  men. 

The  investigationB  of  Mr.  Martin  and  Dr.  Maiitell,  extended  aiaeD  1^ 
other  eminent  Rnglish  geotogiete,  and  the  theoretical  azgfomenti  of 
npheaTal  end  cro88-fi«otare  of  the  WeeUen  eiea  by  Mr.  HopkiBiy 
haye  all  strengthened  and  oonfirmed  the  oonchision  of  the  fonnflr 
onion  of  the  two  coantriee,  whidimeynowbeiegwdedaethivoiigUf 
eetaUiflhed. 

Ajb  it  is  not  always  eaay  to  determine  in  the  study  of  Katnre  Ae 
why  and  the  wherefore  of  all  we  see,  so  masked  as  it  may  be  bf 
transmissional  fimoies  and  obacarities»  there  may  yet  be  a  mdimsai 
of  truth  in  most  traditions.  In  more  than  one  case  the  invesiigatioBS 
of  geology  have  giren  something  like  a  foundation  in  reality  to  tales 
that  were  before  considered  only  within  the  bounds  of  fiction.  So 
that  at  last  we  have  even  come  to  regard  fiction  itself  as  drawing 
npon  reality  for  its  creations  ;  and  popular  superstitions  as  founded 
on  some  original  occurrences,  or  as  illiterate  transformations  of  not 
nntruthfxil  deductions.  The  recent  discoveries  of  fossil  relics  of 
human  workmanship  lend  still  greater  probability  to  the  idea  that 
many  of  the  old  fanciful  legends  may  have  been  based  npon  primitive 
facts  or  existences  in  very  remote  times  indeed :  and  I  think  we 
should  not  qnite  regard  as  an  idle  inquiry  some  researches  into 
the  origin  and  bearings  of  the  remarkable  tales  of  losses  of  land 
and  catastrophes  which  for  centuries  have  been  cnrrent  alike, 
with  very  remarkable  coincidence,  in  Cornwall,  in  Wales,  and  in 
Brittany. 

Is  it  not  indeed  possible  that  the  incidents  referred  to  might  have 
been  far  more  remote  in  antiquity  than  the  Armorican  race  from 
whom  these  tales  have  been  directly  handed  down  to  ns,  or  than  the 
Scandinavian  tribes  from  which  the  Armoricans  have  been  by  some 
antiquaries  thought  to  have  derived  them.  1£  primitive  man  was  the 
associate  of  the  mammoth,  why  from  primitive  men  should  not  have 
oome  down  to  us  the  legend-mystified  history  of  the  channel-fissure ; 
and  in  the  legendary  losses  of  land  may  there  not  be  some  original 
of  reference,  in  remote  «XL\\c^\t^^  \a  %cso^  ^gc^^t  catas- 
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trophe  connected  with  its  opening  ont.  Is  it  impossible  that  in  a 
first  or  final  npburst  "  forty  miles  which  erst  wore  land,"  should  "  now 
be  sea ;"  and  the  similarity  of  the  TnaTnTnalian  deposits  in  both  coxin- 
tries  proves  that  the  complete  severance  had  not  taken  place  during  at 
least  the  earlier  part  of  the  Pleistocene  era,  and  it  is  therefore  certain 
that  the  final  disruption  must  have  occnrred  only  immediately  preced- 
ing, if  not  actually  within,  the  limits  of  the  human  era,  as  now 
ante-dated  by  recent  discoveries. 

But  let  us  now  return  again,  after  this  digression,  to  the  Oault, 
and  as  we  are  at  Lympne,  we  may  as  well  vary  our  route,  and  get 
back  to  the  Folkestone  shore  through  the  waving  corn-fields  and 
**  meadows  green."  On  our  left  the  chalk  downs  rear  their  grass-clad 
slopes,  brown  and  arid — always  with  the  same  parched,  hungry  look, 
whether  the  woods  and  fields  below  are  verdant  in  the  emerald  greens 
of  spring,  painted  with  the  rosy  hues  of  flowery  summer,  or  golden 
in  the  aatnmn's  brighter  tints,  when 

"  O'er  the  leaves  before  thej  fall 
Such  hues  hath  Nature  thrown, 
That  the  wooda  wear  in  sunless  days 
Ji  sunshine  of  their  own.'* 

Even  in  winter  they  change  not,  and  when  the  snow  is  on  the  ground, 
the  bare  slopes  of  the  chalk- downs  stand  out  brown  and  arid  just  the 
same  as  when  the  hot  air  vibrates  and  flickers  in  the  estive  sun- 
Deams* 

Every  now  and  then,  in  the  plain  below,  are  pits  sunk  in  the  super- 
ficial brick-earth,  and  as  we  pass  through  Chcriton  a  tall  conical 
chimney  marks  the  site  of  a  tile-kiln.  The  clay  for  the  tiles  is  dug 
out  of  the  Gtiult,  and  round  the  pug-mill  are  scattered  heaps  of  little 
black  phosphatic  nodules  and  casts  of  shells  and  crabs,  the  re^e  of 
the  washings. 

(To  be  coHtinucd.) 
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KOnOE  OF  THE  FOSSIL  BBUAINS  OF  A  NVW  ] 
WATER     MOLLUSC    FBOH     THE     LOWER 
TKBTIARISS. 

Bt  F.  E.  Bdwudb,  F.Q.S. 

Li  nakiiig  the  ezoaTHtiona  now  in  jrogieea  for  tlie  foimtin 
of  tha  greftt  Boatb  Higb  Lerel  Seirar  in  the  nei^bonriiood  of  EUt- 
hua  and  Dnlwioh,  the  worira  haTe  been  carried  dirongfa  k  tnamw 
deposits,  oonstitating  part  of  the  lower  London  Tortianea,  ndfll 
tingoisbed  bj^  Ur.  Preetwiobas  the  "  Woobrich  and  Beading  — fcHpi 
As  I  learn  from  tSr.  Cbarlea  Biokman,  the  able  and  aealooa  cmalorV 
tlie  Lambetii  MoBentn  of  Natnral  Eistoiy,  who  has  labonred  «■■ 
dnonaly  in  collecting  the  fossil  remains  found  in  them,  theae  iepoatt 
at  Dulwicb,  at  the  depth  of  twenty-five  feet  &om  the  Burfaoe,  ccn- 
priae  a  bed  of  grej  eand,  and  below  this,  at  a  depth  of  abonl  torff 
feet,  and  intercalating  a  bed  of  cla;  containing  ehells  and  a  bed  of 
Oflrete,  a  band  of  hard  compact  sandstone,  very  slightly  calcareoiu,  ip- 
parentJj  identical  with  that  at  Lee,  referred  to  by  Mr.  De  la  Conda- 
mine  as  known  there  by  the  name  of  the  "cockle."  They  contain  n- 
mains  of  Oelrea  teiicra  (Sow.),  O.  puUkra  (Sow.),  0.  Belfotawa 
(Lamk.),  O.  eleplianlopw  ?  (Sow.),  afyMo-arcasomewb^reeenibling 
Area  (ByMo-arco)  Cailliaiitii  (Bell.)  from  the  Nnmmnlitic  beds  of  Nice, 
Oyrena  cuneiformu  (F&.),  C.  dfperdita  (Sow.),  0.  cordata  (Morrie), 
a  new  species  of  Cyrena,  which  has  been  named  by  Ur.  Bidcman 
C.  Buhvkhieims,  ModioJa  MitehcUi  (Morr.)  P,  a  Unio  closdy  »- 
sembling,  if  not  identical  with,  Fmo  Solandri  (Sow.),  another  nn- 
described  epeciea  of  Unto,  CentMum  fwiaiwn  QUasA.'),  MelivKatria 
mdanoidee  (Sow.),  more  generally  known  as  M.^ma  inquinaia  (Dif.), 
Caiyptrcea  troMformU  (Lamk.),  a  large  and  undetermined  apeoiea  ot 
Teredina  (P),  PoZudtna  lenia  (Sol.),  another  large  species  of  Palndina, 
much  like  PaXudina  agpera*  (Michand),  from  the  fi'eshwat^  linte- 

*  This  is  probably  the  Hpecies  recorded  bj  Hr.  De  la.  CaodMtiiDe  aa  P.  Da- 
noyfrn  (Desh.) ;  that  species,  boworer,  appesTB  to  be  more  globose  than  tho  Dnl- 
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stone  of  Rilley-larMontagne,  and  other  estoarme  forms;  and  also 
masses  of  leaves  of  trees,  and  other  vegetable  remains.  Associated 
with  these  are  found,  sparingly  in  the  day,  bnt  rather  more  plenti- 
fully in  the  sandstone  ^band,  the  remains  of  an  tmdescribed  spiral 
shell,  which  were  at  first  referred  to  the  genus  VohUa,  because  the 
imperfect  casts,  in  which  condition  only  they  were  then  foimd,  pre- 
sented a  close  resemblance  to  casts  of  the  well  known  Bognor  fossil, 
Voluia  denudata.  Tolerably  perfect  specimens  liave  been  since  ob- 
tained, and  from  these  it  appears  that  the  columella  is  -without 
tlie  plaits  characteristic  of  that  genus,  and  that  the  base  of  the  shell 
is  rounded  and  entire,  and  without  transverse  furrows.  The  shells, 
therefore,  must  be  referred,  not  to  the  genus  Vohday  but  to  some 
land  or  fresh-water  mollusc,  belonging  most  probably  to  one  of  the 
ihree  fSEunilies,  AuncididcB,  AcJuitmidce,  or  Limneid<B» 

The  shells  are  smooth  and  mther  thick,  and  in  their  general  aspect 
present  much  of  the  character  of  the  Auncididce^  and  were  there  any 
indication  of  transverae  folds  in  the  columella,  they  might  fairly  be 
considered  to  be  an  aberrant  form  in  the  group  (^Auricida,  Lam.> 
Oeavulay  Swains.),  of  which  A,  anris-Midie  forms  the  type.  The 
prominent  character  by  which  the  shells  of  the  Auriculidte  are  dis- 
ting^nished  is  the  presence  of  one  or  more  thick,  well-defined,  trans- 
verse folds  on  the  columella,  and  this  is,  I  believe,  a  constant 
character :  I  do  not  know  of  any  genus  belonging  to  the  family  in 
which  it  is  wanting,  or  evanescent. 

The  Ac1iatinid(Bj  as  a  family,  are  characterized  by  the  truncation 
of  the  columella ;  and  they  usually  have  the  spire  much  produced,  so 
as  to  exceed  the  aperture  in  length.  One  group  in  this  family — in- 
habiting the  West  India  islands  and  the  adjacent  parts  of  the 
American  continent,  (PohjpJioviuSy  Montf.,  Glandlna,  Sclium.),  in 
which  the  aperture  and  spire  are  nearly  equal,  and  to  which  the 
Peckham  shells  approach  more  closely  than  to  any  other  genus  in  the 
family — ^is  represented  in  our  Eocene  fauna  by  Achatlna  (Olaiidhui) 
eostellata  of  the  upper  fresh-water  deposits  in  the  Isle  of  Wight ;  but 
in  this  group  the  body  whorl  is  much  attenuated  at  the  base,  and  the 
columella  is  strongly  truncated. 

The  distinguishing  characters  of  the  LinuieidcB  are  the  acute  spire, 
the  wide    aperture    rounded  in  front,  and  the  obliquely  twisted 
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of  Ae  qpbe  and  ilie  iiiituie  wtnadi  modilel;  Ite 

MVfOUy  DOB  W  WllUODl  Vv  OUUqlW  votIR  Qk  00  W 

iQjpisood  lij  0110  or  iDOTO  insBSfiBnB  ftidib  ^Ote^pMsiooinAiti 

idative  proporlioiu  of  Iib0  qm  sad  Iib0  qp^^ 

iii0  tniuverae  fold  10  afaiUMife  olvoleio  m  iii0  jDimg  wM&,  and  ia  Ml  j 
vednood  in  imporiHioa  in  tiha  masbne  diaiDy  iphfle  H10  ont04f'ifr| 
oohnnella  and  tlia  loimdod  ftvmi  of  tlio  ahdl  oomapond  ^mA  Mii 
qf  the  FMdchain  foaaiL    Tha  OUU1M0  an  daaeribed  I9*  VOMfffm 
jnhahjtanta  of  tho  clear  nmmhig  aUeaina  aond  nbran  -of  OUi'ttil 
PlKl«gon]%  habitate  to  wbioh  Cba  oeemganea  of  Olamiiima 
and  of  HeUat  labyriidhiea  aa  Booane  foaailai  would  pveparo  11%  in ' 
moaaorey  to  look  for  a  Tiring  aoalogne  of  the  foxm  in  qooatioi^ 

Externally  the  oolnmella  of  ihe  foaail  Adla  appean  to  be  atxiq^ 
and  simple,  but  in  specimens,  in  wbicli  the  inner  surfhoe  is  more  dii> 
played,  there  are  indications  of  a  slight  and  Tery  obliqae  twist ;  and 
I  am  indnoed,  therefore,  on  the  whole,  to  consider  these  shfiiDs  at 
oonstitnting  an  aberrant  form  among  the  Limnandm,  partakmg  cf 
the  characters  of  the  true  LimnoBa  and  of  ChiUna,  and  to  place  them 
between  those  genera nnder  the  generic  name  PUhareUa;  and  I  dedicate 
the  species  to  Mr.  Bickman,  by  whom  attention  was  first  drawn  to 
these  interesting  shells.  I  snbjoin  a  description  of  the  prindpal  duh 
racters  which  distinguish  the  genns,  and  also  a  description  of  the 
species. 

Hampateadj  6th  Matjy  I860. 


FWhareda  (Gen.  char.). — Shell  snb-oylindrioal ;  spire  obtuse,  more 
or  less  produced ;  aperture  oval-oblong,  rounded  in  fronts  naxrowed 
behind ;  columella  straight^  or  very  obliquefy  twisted,  arched  ante* 
riorly ;  outer  lip  simple,  acute ;  inner  lip  thickened. 

P.  Bichmami  (Spec,  descr.). — Shell  oval'Oblong,  amooth ;  spire  0iib> 

conical,  short,  varying  in  height  in  Afferent  specimens ;  whoris  fifa 

or  six,  depressed  on  the  posterior  margins,  and  obtoaely  angnbtod 

oulders.    The  sntural  edge  is  slightly  4lnokened,  forauBg 


RICKUAK — OK  CTBSHA  DULWICHIENSIS.  211 

lb  nazTOw,  upright,  ribbon-like  band,  pressed  agamst  ihe  preoeding 
Rrborl,  and  feebly  orennlated  by  the  lines  of  growth ;  in  well 
ptesenred  specimens  the  margin,  immediately  in  front  of  the 
mtnral  band,  presents  two  or  three  obscure  concentric  farrows.  The 
hat  whorl  is  somewhat  attenuated  towards  the  base ;  the  aperture 
is.  entire,  rounded  in  front,  narrow  behind,  and  very  long,  nearly 
eqiialling  four-fiMis  of  the  entire  length  of  the  shell ;  the  columella 
18  obscurely  and  very  obliquely  twisted,  and  anteriorly  is  much 
OOTYed ;  the  outer  lip  is  slightly  arched,  simple,  and  sharp  on  the 
edge ;  the  inner  lip  is  posteriorly  thickened  and  narrow,  anteriorly 
eSbee,  flattened,  and  reflexed,  forming  an  angular  ridge  on  the  colu- 
mella, and  confluent  with  the  outer  lip. 

Size. — ^The  dimensions  of  my  largest  specimen,  if  it  were  perfect, 
would  be,  Axis,  2  inches  and  2-12ths  nearly ;  Diameter^  1  inch. 

ExPLAXATiox  or  Plate  V. 

PmuBELLA  BicnfAXi.— Fig.  1.— Front  View.  Fig.  2.— Baok  View.  Fig.  8.— 
Pdrtion  of  Pyitharellay  showing  twist  in  tho  colnmena.  From  speoiinens  in 
the  collection  of  F.  £.  Edwards,  Esq.,  to  whose  liberality  we  are  indebted  for 
this  plate. 


NOTICE    AOT)    DESCRIPTION    OF    CYBENA    DULWICE- 

nJNSIS. 

By  Charles  Rickman,  Esq.,  Hon.  Curator  of  Lambeth  Musemn. 

In  a  former  communication  to  the  "  Geologist,**  treating  of  the 
fossil  fanna  and  flora  obserred  in  Lower  Eocene  strata  passed 
through  at  Dulwich  and  Peckham,  in  the  construction  of  the  (Jreat 
South  High  Level  Sewer,  I  mentioned  the  feet  of  having  discovered 
in  a  shelly  conglomerate  at  Dulwich,  a  new  species  of  the  estuarine 
genus  Cyrcna,  which  I  proposed  to  call  Cyrena  Dulimchietms,  In 
sinking  the  main  shaft,  at  a  depth  of  fifty  to  sixiy  feet,  this  con- 
glomerate occurred  in  nodular  masses  in  green  shelly  sand,  inter- 
calated with  wedge-like  bands  of  stiff  black  clay,  highly  charged 


Tffitfil  with  im^^nikr  longinifizMl  bands  or  xbjv  oT 
ei|^t  to  lea  on  eacli  nJre.  box  vviiiig  in  imwilifr  and  IseadA  i 
ilsftff«nt  ffpecimena.  Tbe  slteflj  mancr  Ibnning  the  oolomed  sm&i 
//thene  bandii  i^ipean  to  bare  been  pariicnkrlj'  sufloepdfale  of  di 
joteip^Km,  for  most  genenllj  h  is  fimnd  to  bare  been  decompose 
tearing  a  percefydble  fonow,  corresponding  with  tbe  imj,  iiii|ff^iffw 
im  tbe  siiHace.  The  hinge  kmina  is  much  cnrred,  and  baa  dm 
dirergr.iit  canliDal  teeth,  of  which  the  central  one  is  slightly  bifi 
and  two  unequal,  compressed,  lamelliform  lateral  teeth,  strong] 
serrated. 


Hitii, — Ijength,  2  inches  and  l-12th ;  height,  1  indi  and  5-12di8. 


EXPLAKATIOK  OV  FlATE  Y. 

f\(l[,  4,'^OrEieif  A  Din.wiCHiB5Sis.  Fig.  6. — ^Interior  of  yalve,  showing  the  hini 
tttxl  rnuH(;uUr  iniproMJons.  From  speoimeiLB  in  the  ocdleotioii  of  F.  E.  E 
WttffjMf  Kiiq. 
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ON    CANADIAN    CAVERNS. 

By  George  D.  Gibb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

(Gontinucd  from  page  179). 

21. — Probable  Caverns  at  Chatham. 

The  greater  part  of  the  main  road  from  Carillon  to  Grenville,  a 
distance  of  thirteen  miles  on  the  northern  banks  of  the  Ottawa  River, 
nms  over  the  Calciferons  sand  rock  of  the  Lower  Silnrian  formation. 
In  many  places  the  surface  of  the  rock  is  exposed,  and  beyond  the 
Tillage  of  Chatham,  towards  GrenvilTe,  and  even  in  Chatham,  for  a 
diort  distance,  the  road  consists  of  the  solid  limestone  rock.  As  the 
snrface  of  the  rock  is  more  or  less  rough  or  uneven,  the  road  is  an 
unoomfortable  one  to  travel  over  in  a  wheeled  vehicle.  On  driving 
over  that  part  of  the  rock  just  near  Chatham,  a  tremendous  loud 
rumbling  noise  is  occasioned  by  the  stage,  which  is  not  heard  in 
other  situations.  This  has  been  attributed  to  the  presence  of  one  or 
more  large  caverns  situated  beneath  the  road  at  this  place  :  and,  on 
malring  inquiry  on  the  spot,  I  learnt  that  a  prevalent  opinion  has  long 
been  entertained  by  trhe  country  people  and  many  intelligent  persons 
in  the  neigbourhood,  that  a  considerable  cavern  does  exist  in  this 
part  of  the  country  in  the  place  mentioned.  On  the  many  occasions 
that  I  have  driven  over  this  road,  the  loud  rumbling  noise  has  been 
invariably  observed  by  my  fellow  travellers  as  well  as  by  myself. 
Some  day  an  opening  into  the  cavern  may  be  discovered  and  the 
mystery  solved.  The  main  road  is  elevated  and  is  probably  from 
seventy  to  ninety  feet  above  the  level  of  the  Ottawa  River. 

22. — Calquhoun's  Cavern,  Lanark. 

The  locality  of  this  cavern  is  in  the  northern  comer  of  the  town- 
ship of  Lanark,  in  the  county  of  the  same  name.  Western  Canada,  on 
the  borders  of  the  small  river  Mississippi,  a  branch  of  the  Ottawa.  A 
small  branch  of  the  former  runs  into  this  township  from  the  neigh- 
bouring township  of  Ramsay,  in  a  south  westerly  direction  from  the 
village  of  Bellamyville.  The  cave  was  discovered  in  the  autumn  of 
1824,  by  Mr.  Colquhoun,  the  owner  of  the  ground,  who,  when  clear- 
ing his  land,  came  upon  a  hole  at  the  foot  of  a  tree,  which  was  the 
first  indication  of  its  presence,  and  his  curiosity  induced  him  to  de- 
scend and  examine  it.  A  notice  of  this  discovery  appeared  in  a 
Canadian  newspaper,  in  November,  which  was  seen  by  Dr.  Bigsby, 
then  in  Philadelphia,  who  wrote  to  Lieut.  Robe,  of  the  Royal  Stc^ 
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<x"»rp5  a:  Mor.treal.  upon  the  subject.  That  gentlexnan  ixnmedi&tely 
visi-.o-l  tV.o  >:■»:•:.  txamined  the  cave,  in  which  were  found  a  number 
of  !»''v.t"^  :  a^-i  iV.t?o.  by  favour  of  Dr.  Wilson  of  Perth,  were  all 

Ti.t.  tit  s.r!:::  r.  •  -f  thi:?  cave  L? given  by  Dr.  Bigsby  in  the  Amer.  Jour. 
•"»f  Soior.-v  i  V  :.  ix..  June.  lr2o.  ]>.  o*4)  in  two  letters  to  the  editor, 
daxe-.i  Ph:'.:i  iv'.:^V.-:\.  February  and  March,  1825.  His  informatioii 
was  dtrivt  i  :>«  v.\  Liiut.  Rche.  The  cavern  is  ten  feet  below  the 
surta.v.  ^^■.:l.  ^^'•..  V.  it  O'.  n'.inunicates  by  a  sort  of  sliaft  or  passage 
loa^i:!.:,-  .:  wv.'.viiT^l-s.  i-.i*r  l:trce  enouerh  to  admit  the  entrance  of  a 
man.  Ivir.j  '.w.^  !\i-:  liireo  inches  wide,  V>y  one  foot  nine  inches  broad. 
The  cave  :s  twoTity-dvo  fett  long  by  fifteen  broad,  and  is  five  feet 
hiirh  :!i  :':.  j  mi-.ldlo,  irrr\dually  lowering  at  each  end.  At  tliat  part  of 
it  the  mos:  rt-TU'-^to  from  the  entrance,  there  is  a  fissure  two  feet  by 
six  inches,  and  tlitreloiv  too  small  to  permit  of  further  penetration. 
The  floor  was  coven  d  wiih  fraErments  of  dark  coloured  grannlar  lime- 
stone, of  wliioh  the  cavo  itself  b*  formed;  whilst  the  sides  and  roof 
wen^  coativl  wiili  small  mamillary  concretions  of  C4ilc-Rpar.  The 
eutiiv  town>li:v  of  Lai.ark  c«^nsists  of  the  Laurentian  rocks,  consist- 
inc:  of  iru*i?s  ar.il  inters traiitied  bands  of  cn'stalline  limestone,  and  I 
have  ni'»  di  ub:  wV.atovor  tV.at  it  is  in  one  of  these  bands  that  tlie  cave 
is  di'vcl.  ivii.  It' it  h:i<  v.<^t  Ueii  turthor  invest iirated  since  its  dis- 
covorv,  ii  !r/ir;.t  Iv  won!',  whilo  to  onlarLTi^  the  Hssiireat  iis  extixMnitv. 
par;:oul;trlv  ;■  'i  i*-  {''V.!  .1  «t'.  txir.nr.atiuu  to  extend  much  furthur  in- 

A  .'V.ur.Tirv  ff  vit'v  lavLTo  K'Uos.  in  a  stale  similar  to  that  obserwil 
in  irravi-  varas.  w^iv  louud  eliivllv  in  a  heap  near,  but  inn  under,  the 

•  •  •  I 

aivriuri'  iVoiu  aKno.  many  otliers  wore  scattered  among  the  debris 
of  till*  tlisr.  Mr.  H«>1h'  (onjvetiired  iliat  the  animal  to  which  these 
ivmiiin>  bel'^ii'A'l.  must  havi'  Iven  I0i>  lartro  to  have  entered  the  cave 
alive  or  whole.  As  no  iiu-ntion  was  made  wliether  the  bones  were 
enenisii'd  with  >tal:iirniite.  or  fonned  a  breeeia.  it  is  presumed  such 
api>earan«\s  did  t."1  ixist.  In  June,  l*^V.»,  Dr.  BiL''sby  related  to  me 
that  the  luim  <  were  transmit tevl  bv  Lieut  Kobe  to  Dr.  liuckland  for 
examiuMti"  11  ai\tl  desi'rlption  ;  but  altlumtrh  tliev  were  receivrd.  not 
any  piibli-hrd  nutiee  of  them  everappeaivd.  It  is  probable,  however, 
that  thev  u^re  llioseot*  n  di'<«r.  which  Dr.  Ibir.^hv  .seems  to  think  nnist 
have  fallen  in.  If  anv  remains  of  the  antler.^  were  amoni^  tiiem 
when  diseovero<l,  there  could  be  no  doubt  of  its  beiuir  tlie  animal 
sup])oscd. 

\l-\. — Qi"\RTZ  C.\vi:i;v,   T,i:i:i'i-. 

This  cavity  is  perhaps  hardly  de-ervine  <'f  ti  ]>laee  in  t}ii>  paj'Cr. 
but  as  it  illustnitcs,  to  a  certain  extent,  the  fnrniaticm  of  caverns  by 
explosions  in  pyritous  veins,  it  is  not  ]>assed  (»ver.  althou:rh  it>  exi^- 
ience  m:iy  now  Ix'  (|nite  forp>tten.  It  is  described  in  "A  Sketcli  ot 
the  Topography  and  (leoloiry  of  Lake  Ontario,"  by  Dr.  Hi<j**by  in  tbo 
"■  """iphical  Mau'azine"  for  IS'2[K     He  describes  a  district  tl-irieen 
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miles  west  (sonth-west  ?)  of  Brockville  on  the  high  road  to  Montreal, 
which  for  three  miles  consist  of  white  translucent  quartz  in  steep  and 
shapeless,  often  ruinous  mounds,  but  still  often  heiroying  in  its  rents 
a  south-west  direction.  It  is  of  a  fine  granular,  passing  into  a 
crystalline,  texture.  One  of  these  eminences  in  the  woods,  half  a  mile 
north  of  the  road,  thirty  to  forty  feet  high,  and  near  the  easternmost  of 
two  creeks  occurring  here,  has  a  vein  of  iron  pyrites  under  the  follow- 
ing circumstances.  About  the  year  1811,  a  farmer  was  seeking  for 
his  cow  in  the  woods,  and  when  within  a  short  distance  from  this 
spot,  he  was  suddenly  startled  by  a  tremendous  explosion,  attended 
by  volumes  of  smoke  and  sulphurous  odours.  On  visiting  the  seat 
of  disturbance  he  found  the  following  appearances,  which  Dr.  Bigsby 
thus  describes  : — "  A  rounded  cavity  twelve  feet  deep  and  as  many 
long,  but  not  quite  so  broad,  with  its  sides  consisting  of  very  shat- 
tered quartz,  spotted  with  brown  oxide  of  iron,  and  proftisely  covered 
with  a  yellow  and  white  efflorescence  of  sulphate  of  alumina,  has  its 
lower  parts  studded  with  masses  of  iron  pyrites.  The  vein,  which 
is  visible  for  a  yard  and  a  half  at  the  bottom,  is  described  as  eighteen 
inches  thick,  and  disseminates  itself  into  the  surrounding  quartz 
rock.  This  vein  may  be  seen  running  east  with  a  very  high  dip,  to 
the  distance  of  a  yard  and  a  half. 

The  Quartz  cavern  (if  it  may  so  be  called)  is  ten  miles  west  of 
Brockville,  and  situated  in  the  township  of  Yonge,  in  the  county  of 
Leeds,  and  is  within  a  couple  of  miles  of  the  river  St.  Lawrence,  and 
will  therefore  exist  in  the  Laurentian  formation,  which  is  here  closely 
approached  by  the  Potsdam  sandstone,  a  white  quartz  rock. 

*'  Similar  phenomena  have  been  noticed  in  a  mountain  in  Vermont 
(vide  Amer.  Joum.  of  Science  for  Feb.,  1821),  and  in  the  country 
towards  the  head  of  the  Missouri  (vide  Travels  of  Captains  Lewis  and 
Caarke)." 

24. — Probable  Caverns,  at  Kingston. 

For  the  present,  the  existence  of  caverns  at  Kingston  is  wholly 
conjectural.  It  has  been  assumed  that  because  Hamilton's  Cove  on 
its  north  shore  is  cavernous  to  a  very  great  degree,  that  they  may  be 
discovered  with  animal  remains  in  their  interior.  The  limestone 
portion  of  Cedar  Island  is  said  to  be  equally  cavernous,  and  Colonel 
Bonnycastle  relates  that  there  are  some  tokens  of  vast  caverns  under 
Point  Henry,  as  a  stream,  which  is  of  some  volume  in  the  spring  of 
the  year,  loses  itself  suddenly  there  in  a  chasm.*  The  limestones  of 
this  locality  belong  to  the  Trenton  formation,  and  are  frequently 
cavernous. 

25  AND  26. — Mono  and  Eramosa  Caverns, 

The  most  extensive  caverns  which  have  hitherto  been  discovered 
in  Canada,  are  found  in  massive  and  solid  beds  of  bluish  grey  lime- 

*  Tran.  lit.  and  His.  Soa,  Quebec,  vol.  i.,  p.  66. 
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■tone  (oontaiimig  groat  munben  of  encriniteB)  bekmging  to  tti 
Niftgara  group  ofrocla.  The  limestones  of  thia  fiamiatUm  oomtifarti 
anelevated  plateaa  at  the  Falls  of  Niaga^^  and  numiiig  along  tin 
aouth-west  border  of  Lake  Ontario  for  a  short  distance,  thej  ram  a 
tenaoe  whidi  continues  in  a  north  westerty  direction,  to  Cabot's  Heal 
in  Lske  Huron,  and  also  of  the  Manitonlin  Islands.  Mr.  Mnxraf  Im 
shown  that  the  rocks  of  this  gronp  here  form  two  separate  and  d» 
tinot  terraces,  the  lowest  is  the  xnost  deddedly  marked  eacaipiBnA^ 
eocposing  strata  below  the  cherty  limestone  bands  which  cap  the 
peoipioes  at  Flamboro  West ;  whilst  the  upper,  compoBed  of  tbe 
botaminous  limestones  and  shales,  rises  more  gradually  in  a  sncoeasifln 
of  steps,  terminating  at  the  summit  in  a  vast  extent  of  table  land.* 
The  crest  of  the  lower  escarpment  is  formed  of  the  massive  beds  of 
encrinal  limestone,  })a88ing  below  the  dierty  band  just  mentioned,  sod 
runs  north  from  Flionboro  £ast»  and  they  gradually  increaBe  in  thick- 
ness as  they  advance  to  the  northward.  Thus,  in  the  seventh  coa- 
oession  of  l3f assagaweya,  there  is  a  vertical  precipice  of  this  encnnil 
limestone,  from*  eighty  to  one  hundred  feet  in  height ;  and  in  tiie 
fourth  concession  of  Eramosa,  a  branch  of  the  liver  Speed  runs  be- 
tween vertical  and  solid  calcareous  difis  of  sixty  to  eighty  ioesL  Id 
Caledon,  the  river  Credit  is  flanked  by  similar  cHfis  one  hundred  feet 
high,  which  meet  and  form  a  crescent  shaped  precipice,  after  ascend- 
ing the  valley,  over  which  the  river  is  precipitated  in  a  cascade ;  in 
the  valley  of  the  Nottawa,  in  Mono,  the  same  character  prevails. 
Similar  cliffs  were  observed  in  the  townships  of  Mulmer  and  Notta- 
wasaga ;  and  in  the  valley  of  the  Beaver  River,  in  Euphrasia  and 
Artemisia,  the  same  limestone  is  described  as  one  hundred  and 
twenty  feet  thick.  If  a  line  is  drawn  on  the  map  almost  due  north 
from  West  Flamboro  to  Nottawasaga  Bay,  (the  most  southern 
boundary  of  the  Georgian  Bay),  it  will  intersect  the  first  six  town* 
ships  named,  although  they  lay  in  four  counties.  The  two  last 
named  townships  lay  a  little  further  westward,  and  form  the  extreme 
western  boundary  of  the  county  of  Simcoe.  A  good  view  of  the 
upper  half  of  this  interesting  part  of  the  country  is  given  in  a  sketch 
of  the  valley  of  the  Nottawasaga,  by  Mr.  Sandford  Fleming  in  the 
first  volume  of  the  first  series  of  the  "  Canadian  Journal,"  p.  223. 

It  is  at  the  base  of  this  limestone,  the  course  of  which  has  just 
been  described,  that  a  great  series  of  huge  caverns  have  been  dis- 
covered, the  roofs  of  which  are  studded  with  stalactites.  The  most 
evtensive  of  those  that  were  visited  by  Mr.  Murray  were  what  I  shall 
for  the  present  call  the  Mono  and  Eramosa  caverns. 

The  Mono  Cavern  is  situated  on  the  twelfth  lot  of  the  second  con- 
cession, east  of  the  Hurontario  Road,  in  the  township  of  Mono,  which 
forms  the  south-west  angle  of  the  coimiy  of  Simcoe,  on  a  branch  of 
the  Nottawadaga  river. 

The  Erainoaa  Cavern  occurs  in  the  fourth  lot  of  the  fourth  con- 
cession, in  the  township  of  Eramosa,  county  of  Waterloo,  on  a  branch 

*  Geol  Smrey  of  Canada.    Beport  for  1860-51. 
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Cff  the  river  Speed,  near  Mr.  Strange's  mill.  It  extends  nnder  the 
(diff  for  between  thirty  and  forty  yards,  and  is  about  the  same  in 
width  at  its  mouth ;  the  roof,  from  five  to  six  feet  in  height  at  the 
entrance,  slopes  towards  the  floor  inwards,  and  at  the  termination  of 
the  distance  specified,  the  space  becomes  insufficient  to  permit  of  a 
man's  body  to  pass,  so  that  the  extent  of  the  cavern  beyond  is  un- 
known ;  the  roof  and  floor  are  studded  with  small  stalactitical  in- 
crustations. 

The  account  given  of  these  two  caverns  is  meagre  enough,  but 
Beveral  others  are  known  to  exist,  although  they  are  not  described  ; 
their  dimensions,  however,  are  large,  and  it  is  probable  that  a  dis- 
tinct and  important  series  of  caverns  pervade  almost  the  whole  of 
that  part  of  the  peninsula  of  western  Canada,  which  is  traversed  by 
the  Niagara  limestones.  It  is  highly  important  that  the  attention  of 
Boientific  men  in  Canada  should  be  directed  to  the  subject  of  their 
discovery  and  investigation,  at  the  same  time  making  careful  search 
for  the  bones  of  animals. 

27. — Cavern  in  the  Bat  Islands,  L.vke  Erie. 

The  Bass  Islands,  two  in  number,  lie  some  miles  to  tlie  south-west 
of  Point  Pele  island,  at  the  western  end  of  Lake  Erie,  and  are  formed 
of  the  superior  group  of  the  Helderberg  series  of  rocks,  which  con- 
stitate  the  base  of  the  Devonian  system.  In  one  of  these  islands  is  a 
Ottvem,  which  is  entered  by  a  round  hole,  a  yard  in  diameter,  g^ra- 
dnally  widening  for  fifty  feet,  when  it  opens  into  a  circular  space, 
one  hundred  feet  in  diameter,  and  seven  feet  high.  The  roof  is 
studded  with  brown  stalactites,  frequently  hollow,  and  seldom  more 
than  three- fourths  of  an  inch  thick,  or  longer  than  three  inches. 
The  floor  is  covered  with  stalagmite.  This  description  was  furnished 
to  Dr.  Bigsby  when  near  this  place  in  1819,  by  Lieut.  Dix,  aide-de- 
camp  to  the  American  General  Brown.*  Dr.  Bigsby  was  shown 
several  conical  stalactites  from  this  cavern  at  Moy,  opposite  to  De- 
troit ;  they  were  ten  inches  long,  by  seven  inches  broad  at  their  base. 
It  seems  to  me  not  improbable  that  this  cave  was  much  higher  at 
one  time,  and  that  the  greater  part  of  the  roof  consists  of  a  great 
thickness  of  the  stalactitical  carbonate  of  lime. 

■ 

28. — Subterranean   Passages  in  the   Great  Manitoulin  Island, 

Lake  Huron. 

This  very  large  and  beautiful  island  forming  the  northern  boundary 
of  Lake  Huron,  with  a  length  of  eighty,  and  average  breadth  of 
twenty  miles,  is  well  covered  with  streams  and  lakes.  A  series  of 
bold  escarpments  run  longitudinally  through  the  whole  length  of  the 
island,  and  are  described  by  Mr.  Murrayt  as  varying  from  one  hun- 

•  Jour,  of  Science  and  Arts,  vol.  iv. :  1828. 
t  Geological  Smrey  of  Canada,  Report  of  ProgresB  for  1&17-8. 
VOL.   III.  2   E 
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dnd  ttod  fijRy*fiy6  to  tlmi8  bimdred  sod  fiftrHrWO  fteit  in  Imgiiiii  abovs 
the  level  of  the  lake.  Atthatpart  of  theidandnear  Mamtonirainiig 
there  is  a  lalce  of  an  hour-glaBB  shape,  poflaeasmg  an  area  of  filly-five 
Booaxe  miles  (the  area  of  the  whole  ismnd  is  aizteen  himdred  sqnan 
miles),  associated  with  which  there  is  a  pecaliarify,  especially 
described  by  Mr.  Murray.  He  finmd  that  this  lake  was  one  himdred 
and  filfly-fiye  feet  above  Lake  Huron,  and  the  "  qoestion  of  interest 
connected  with  this  lake,  which  constitates  its  pecnlianty,  is  the 
source  whence  it  derives  its  supply  of  water."  Mr.  Murray  finmd 
but  one  small  stream  to  be  its  visible  supply ;  and  althou^  thus 
receiving  so  scan^  a  tribute  from  the  surrounding  country,  it  fur- 
nished water  for  three  large  brooks,  which  £Edi  from  it  to  tibe  south, 
the  west)  and  the  north.  These  supply  several  lakes,  ponds,  snd 
streams,  among  others,  Tecumseth  Lake,  the  level  of  the  water  in 
which  was  found  in  the  early  part  of  Auffust  to  have  been  mndi 
higher  than  it  must  have  be^  in  the  sprmg  or  some  later  period. 
This  great  island  consists  chiefly  of  the  Niagara  limestones;  and  as 
this  is  known  frequently  to  give  subterranean  passage  to  streams, 
Mr.  Murray  thinks  it  probable  that  such  a  communication  may  exist 
between  these  lakes,  and  that  there  may  be  others  in  connection  with 
them,  and  thus  the  water  of  Tecnmseth  Lake  may  arise  frx>m  the 
drainage  of  a  considerable  part  of  the  island. 

It  is  possible  that  further  investigation  may  develope  some  inter- 
esting facts  in  relation  to  these  subterranean  communications,  and 
lead  to  the  discovery  of  actual  caverns.  It  is  earnestly  hoped  that 
the  labour  of  investigation  may  be  undertaken  by  persons  residing  on 
the  island. 

29. — ^Murray's   Cavern   and   Subterranean   River,    Ottawa,    (See 

Map,  pi.  X. 

This  very  singular  cavern  exists  at  the  fourth  chute  of  the  Bonne 
Ch5re  river,  one  of  the  tributaries  of  the  Ottaway  river,  recently  ex- 
plored by  Mr.  Murray,  of  the  Canada  Geological  Survey.  At  the 
chute  a  portion  of  the  water  turns  abruptly  off  at  right  angles  to  the 
general  course,  running  northerly  for  about  ten  chains  through  a 
great  cavern  formed  in  the  Trenton  limestone  of  the  Lower  Silurian 
formation.  Mr.  Murray  describes  the  cavern  as  naturally  nearly  dry, 
except  during  freshets.  Mr.  C.  Merrick,  an  enterprising  proprietor 
of  the  cave  and  its  vicinity,  has  caused  a  dam  to  be  thrown  across 
the  main  body  of  the  stream,  near  the  middle  of  the  chute,  which 
turns  a  sufficient  quantity  of  water  through  to  convert  the  channel 
into  a  mill-race,  and  the  fall  from  the  lower  end  is  thus  advan- 
tageously applied  to  drive  the  water-wheel  of  his  mill.*  The  strata 
of  limestone  and  shale  exposed  near  Mr.  Merrick's  mill  are  in  all 
forty-six  feet  thick,  and  well  charged  with  fossils,  of  wliich  Mr.  Bil- 
lings gives  a  list  of  sixteen  Trenton,  four  Black  river,  one  Birdseye, 

*  Geological  Survey  of  Canada,  Report  for  18o3,  p.  77. 
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and  two  of  the  Chazy  limestone  species.*  The  fossils  are  very 
numerons  at  the  month  of  the  cayem  and  large  flat  ezposnre  of  strata 
above  the  bridge  close  by. 

It  is  a  sonrco  of  considerable  regret  to  me  that  a  more  extended 
acconnt  of  this  very  interesting  cavern  has  not  been  given,  with  a 
description  of  its  interior,  and  where  and  how  the  streson  disappears. 
From  other  sources  I  learn  the  cavern  is  not  only  extensive,  bat  likely 
to  branch  off  in  several  directions. 

30. — Probable  Caverns  in  Iron  Islands,  Lake  Nipissinq. 

Iron  Island  lays  about  midway  between  Duke's  Point,  one  of  the 
Indian  settlements  at  the  western  extremity  of  the  Great  North  Bay, 
and  the  French  River,  in  Lake  Nipissing,  recently  explored  by  Mr. 
Murray.  It  is  composed  principally  of  the  Laurentian  rocks ;  here 
and  there,  however,  the  crystalline  limestones  of  this  formation  crop 
out,  being  frequently  associated  with  iron  ore.  The  beach  near  the 
outcrop  is  strewed  with  masses  of  all  sizes,  from  great  boulders 
weighing  several  hundred  pounds  to  small  rounded  pebbles  not 
larger  than  marbles.  The  limestone  thus  associated  with  the  iron- 
ore  is  frequently  cavernous,  and  the  numerous  crevices  and  smaller 
fissures  are  thickly  lined  with  crystals  of  blue  fluor-spar  and  red 
sulphate  of  barytes,  or  cockscomb-spar.  As  the  cavernous  crystalline 
limestones  are  here  interstratified  with,  and  cut  across  by,  trap,  often 
assuming  the  concretionary  character,  it  is  probable  some  day  that 
caverns  may  be  discovered  in  the  elevated  clink  of  the  island. t 

(To  he  continued.) 
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XLU. — Chonetes  Hakdbensis.    Phillips.    PI.  ii.,  figs.  2-7. 

Orthis  HardrenM.    Phillips'  Eupires  and  Descriptions  of  the  Pakeozoic  EossilB 
of  Ck)mwall  and  West  S)merset,  p.  138,  pL  Ix.,  fig.  104, 1841. 

The  shells  composing  this  species  vary  but  slightly  in  shape,  being  margnnaUy 
semicircular,  concavo-convex,  and  about  one-third  wider  thaoi  long.  The  oinge- 
line  is  straight,  and  eith»  a  little  shorter,  with  its  cardinal  angles  rounded,  or 

•  G«ol.  Survey  of  Canada.    Report  for  1856. 
t  Geo!  Burej  of  Canada.    Beport  for  1857,  p.  154. 
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•einpwhat  looai^r  tliui  the  grnatcsl  uullb  of  Ihe  sbe^,  wiLb  reetAHnlw  a 
alighllj  orutc  will  ■rxtuuled  UniuiuntuHiii.  Buth  valres  kre  prtnidad  vitk 
nnrmw  *uh-iurnUi:l  iuvbd.  (hi-  vi-nlriJ  w>v,  nliich  is  ib»  Uaveft,  buuK  difiU  ' 
h;  D  ntmill  UsBure,  uartialh  rarercd  vith  »  pwmdD-deltidiiuii ;  «h2c  in  tb 
nudiJlB  of  the  vpnlml  one  tbrrc  Mi»ts  >  promincat  V-sli^td  cardinal  pnxni. 
Tlio  ventral  vnlvct  is  mndernlclir  eoaiex,  uid  flatleoed  UrwBrds  its  auncnlite 
niHinBl  mttmnitire.  Tlio  beak,  which  is  gmalt  and  inciurcd,  does  not  oiertie 
th*  bingp-linn;  while  Iht^  duniiil  val*e  assurnPB  in  diA^rcut  spechueus  a  fntiti 
or  lesiwr  (li^rw  uf  cohcbtlIv,  and  follows  the  mrvps  of  tho  oppmiitr  nae 
Kxleriorlj  the  imrfnce  nf  Ibr  Tralral  valve  ia  rcireied  wilh  nuiuCTtnis  snaSl 
r.hifad-like  rmdialinK  sttiK,  wliicb  inertflMC  ia  number  l>j  occasional  hifureuio^ 
or  intMstrinlidiis  at  vflrious  dislancea  from  Ihe  beak,  so  that  as  iiiBii;r  as  ui* 
hanilml  and  Iwentr  ribs  ma^  be  rannted  round  the  margin  of  cortAin  aptaoimi, 
while  at  irrtpular  disUiicca  jmall  spinea  pr<qect«i  from  the  munded  snrficeof 
Ibp  ulriir.  lu  addition  to  these,  on  each  side  tif  tlielimk  tht^rti  exists ahiti^  ik 
cardinal  edge  from  Gvc  to  oiac  slanting  tubular  spines,  whidi  lifcome  Utugtt 
and  luKcr  ua  lUe;  approach  the  extremities  of  the  cardinal  edge.  The  saAa 
at  till'  aorMl  valrc  la  Ntrialcd  as  iu  the  ventral  one ;  and  minute  paloaOJiwi 
or  jiimcturcs  maj  he  perceived  over  the  entire  surface  of  the  shell,  and  irhici 
are  the  e«lerior  orificea  of  Ihe  canals  which  trarersc  the  shell,  as  in  Prodadiu. 
In  the  interior  of  Ibe  ventral  valve  there  ciists  a  tooth  on  caeh  »ide  of  (ie 

tho-r    '!/■■■.,■  .'■■■.  ■    .  ■■.-■.'■!' 

■ee&  b;  a  glance  at  the  fi^iros  of  I'hc  two  speoies.  Under  th«  cwdioal  ro 
ecu,  in  the  interior  of  the  dorsal  valve,  a  mesial  ridge  or  plftte  ext«tds  t* 
nearly  two-thirds  of  the  length  of  the  valve,  and  on  either  side  may  be  obserred 
two  well  defined  ocelusor  muacnl&r  scars,  the  four  being  compatatiTel;  laijor 
»  more  spread  ont  than  is  gepcrally  the  case  with  PraSuctns ;  while  oidiu^ 
and  iu  front  of  these,  are  sitnated  the  reniform  impresBiona. 

CkoneU*  ffardrfiuii  is  a  small  species,  rarely  attaining  in  Scotland  ei^t  liaci 
in  length  by  twelve  in  width.  It  varies,  likewise,  in  the  number  of  its  strae, 
and  these  are  very  much  finer  or  coarser  in  some  specimens  than  in  others. 

A  Kmall  variety,  which  I  take  to  be  the  same  species  (pL  ii.,  fig.  7),  occnrt 
by  millions  in  certain  localities,  such  as  at  South  Hill,  Campsie,  in  a  bed  tt 
snale  on  the  horizon  of  the  Hosie  limestone  of  the  Carluke  section ;  and  in 
BMoeiated  with  ^.  Urii  in  almost  equal  abundance.  The  striationin  this  ssmH 
Chonetcs  is  generally  so  fine  that  it  can  hardly  be  diatin^ishcd  without  the 
help  of  a  lens;  and  although  it  has  been  thought  that  this  little  form  might 
oonstilute  a  distinct  species,  I  am  still  inclined  to  view  it  simply  bb  a  small 
variety  of  C.  Hardrfniis. 

The  determination  snd  study  of  the  present  species  baa  given  me  mndt 
trouhle ;  and  although  I  have  spent  much  time  in  the  endeavour  to  arrive  at  a 
eatisfactoiT  conclusion,  it  is  not  withoat  some  hesitation  that  the  term  fiir- 
Jreiuia  is  nere  provisionally  retained;  provisionally,  because  I  am  at  present 
unable  to  determine  wliether  Phillips'  Devonian  shell  is  the  same  as  that  to 
which  Scblotbeim  in  1820  applied  the  denomination  Sareinulala,  as  Prof,  de 
Koninck's  illustrations  of  this  last  differ  so  much  from  those  given  by  Frof. 
Schnur  and  some  other  palKoutoloeists.  I  am  likewise  nncertain  whether 
J.  de  C.  Sowerby's  Lepl.  sordida  (1840)  be  really  a  synonym  of  the  last-named 
■hell,  or  different  from  Phillips'  Hanlreuiu,  as  has  been  stated  to  be  the  cue 
by  some  authors ;  and  lastly,  because  my  learned  friend,  Piof.  de  KoniDC^ 
who  has  paid  so  mnch  attention  to  the  species  of  the  genua,  maintains  a  dif- 
feretit  opmion  to  that  here  reoorded,  but  not  absolutely  deiqing  the  posaibilitj 
of  mine  oeiDg  correct. 
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ntil  within  a  twelvemonth  since,  or  less,  Scottish  and  other  geologists  had 
1  in  the  habit  of  distinguishing  the  Chonetes  we  are  now  describing  by  the 
e  Hardrensis ;  subsequently,  from  finding  at  p.  206  of  the  "  Monographie 
jrenre  Chonetes"  that  Prof,  de  Koninck  had  referred  the  shell,  pi.  xvi.,  figs, 
1  of  Ure's  "History  of  Rutherglen,  etc.,"  to  D'Orbigny's  C.  variolata^  uic 
mentioned  name  was  by  many  adopted  for  the  species,  and  likewise  so 
lied  upon  the  tablets  in  the  Museum  oi  Practical  Geology.  With  the  desire 
rrive,  if  possible,  at  a  correct  identification,  I  forwarded  several  specimens 
le  Scottish  shell  to  Prof,  de  Koninck,  in  order  to  ascertain  whether  he  waa 
sfied  that  the  shell  in  question  really  belonged  to  D'Orbigny's  species,  as 
been  so  stated  to  be  in  his  "  Monographie ;"  and  in  answer  1  was  informed 
,  he  had  subsequently  determined  that  our  shell  could  not  be  referred  to 
ariolata,  which  last  possessed  finer  and  more  numerous  striae ;  that  the 
ttish  shell  occurred  also  at  Yis^,  in  Belgium ;  and  that  he  had  intended  to 
:ribe  it  in  the  supplement  to  his  "  ^lonographie"  by  the  name  of  C.  altemata, 
ust  also  mention  that  having'  obtained  n*om  Sir  Kichard  Griffith  the  loan  of 
f.  M 'Coy's  various  so-termed  species  of  Chonetes,  it  did  appear  to  me  that 
ral  among  them,  such  as  C.  sulcata ^  C.  tolva,  C.  aibdentla,  and  one  or  two 
rs  should  be  united  into  a  single  species,  ana  that  they  were  likewise 
ifically  nndistinguishable  from  our  Scottish  shell  (?) ;  but  here  again  my 
.nguished  Belgian  friend  disagreed  with  me ;  for  although  he  was  prepared 
idmit  that  C.  vohuy  C.  sulcainy  C.  crassisfria,  and  C.  gibberula  should  be 
ed  into  a  single  species,  he  still  considered  his  C.  altemata — our  Scottiah 
1 — as  specifically  distinct.  I  also  received  from  Prof.  Phillips  the  loan  of 
'our  best  and  figured  examples  of  C.  Uardrensis  \  and  havmg  compared 
e  with  several  of  our  Scottisn  specimens,  the  result  was  that  I  conla  per- 
e  no  differences  in  the  shape,  areas,  and  striation,  so  that  I  deemed  it  pre- 
ble  to  allow  our  Scottish  Chonetes  to  retain  the  name  Hardrensis  until  the 
ect  might  be  further  discussed.  But  I  am,  however,  unable  to  perceive 
t  led  Professor  Phillips  to  suppose  that  his  species  was  provided  with 
•ge  cordiform  muscular  impressions ;"  and  in  conclusion  I  must  also  observe 
although  the  ribs  of  C.  variolata  appear  to  be  finer  and  more  numerous  than 
le  case  with  the  generality  of  specimens  of  C.  Hardrensis,  there  does  not 
.'ar  to  exist  much  difference  in  the  shape  of  the  Scottish  and  American 
ies. 

.  Hardrensis  is  found  at  Gare,  in  Lanarkshire,  at  two  hundred  and  thirty- 
fathoms  below  "  Ell  coal ;"  three  hundred  and  forty -three  at  Raes  Gill ; 
e  hundred  and  fifty  six  at  Hillhead.  It  occurs  also  at  Capel  Big,  East 
iridc  ;  Auchcntibber  and  Calderside,  High  Blantyre ;  Brockley  and  Middle- 
1,  near  Lesniahap^ ;  and  Robroyston,  north  of  Glasgow.  In  Renfrew- 
»,  at  Arden-  and  Orchard-quames,  Thomliebank.  In  Stirlingshire,  in 
JUS  stages,  such  as  Craigenglen,  Mill  Bum,  the  Campsie  main  umestone, 
ie  Bum,  etc.  lu  Ayrshire,  at  West  Broadstone,  Beith ;  Auchenskeiffh, 
y;  Goldcraig,  Kilwinning;  Hallerhirst,  Stevenston,  and  Craicie,  near  Kil- 
loek.  In  lladdiugtonshirc,  at  East  Bams,  near  Dunbar.  It  nas  also  been 
d  in  Pifeshire  and  in  the  island  of  Arran. 

XLIII.—Chonetes  Bucuiana.    De  Koninck.    PL  ii.,  fig,  1. 

\etes  Buchiana.  Dc  Koniuck's  "Description  des  Animaux  Fossiles  du 
arrain  Carboniferc  de  la  Bclgique,"  p.  208,  pi.  xiii.,  fig.  I,  1843 ;  and 
Monographic  du  Genre  Chonetes,"  p.  218,  pi.  xx.,  fig.  17. 

le  valves  in  this  species  are  concavo-convex,  and  marginally  semi-circular, 

a  straight  hinge-line  as  long  as  the  greatest  width  of  the  shell.    TIm 

ral  valve  is  moderatebr  convex,  and  somewhat  flattened  near  the  hinge-line. 
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where  it  formiiamitUaaricaUt«ciipftDsiDii3.  Theortaiit  both  Talres  in  umiw, 
luii)  dividiMl  in  the  vcntnd   cine  b;  a  small  fissure  covereil  witji  t  (nndD' 

ddtiJiiiDi.  Thn  dnrsiU  tnlvc  is  cnncnve.  Mid  folUtvs  the  cnrres  of  the  i>ii(>imk 
"jir,  Bilrrnnllj  r»eh  valvr  ia  oroanienled  with  about  fourleen  simpJpriU, 
vitii  inlcl^pacRg  (]f  ■Imust  cquBl  breadth.  No  cardinal  tubes  rotilil  br  oh^mij 
or  •new  gireficrved  iu  the  sprcimciu  under  dcKriplioti,  wtiich  measured  Ibc 
Liuu  in  Iruglh  b;  iix  mi  s-half  in  iridth.    The  interior  is  unknown. 

Of  ihi*  elegant  species  I  am  noqouDtod  with  but  n  single  example,  vliirl 
vw  found  at  Guv,  in  Luiarksbirc.  at  two  handtrd  and  tlurtvnine  fothoan 
below  "  Etl  eool."  Its  identilSmtiuQ  with  ('.  Bifiiaiia  b  K^reu  npoa  tit 
authority  gf  Prof,  de  Konlnck.     It  appcan  Uj  be  likenlsc  rate  m  Bdgmm. 

Faxut  CsAiiiAiix. 

Genus  Cbaku.     Retxius.     17S1. 

The  shells  oamposing  this  remarkable  and  wideij-spread  gcnns  vuy  much  ii 

shape,  although  out  much  differeucc  has  taken  place  m  this  respect  in  limr,  fnr 

some  PalKOioie  specica  can  hardlj  be  distinguished  from  more  recent  and  era 

living  types.     They  are  all  maigmailj  moro  or  less  circular  or  sub-quadtaC;, 


or  iddacton  (Wcxidward). 


a,  Ooolmor  (Huoook)  ^  u 

dp,  doraklnj^uaLor  (H,>  ^rrrobr&ctor  AlidiogDinScle  {W,). 

{(.  ^)  Anterior  enmmtroTiloniBl  uUiuUir  (H.). 
r.  BtaoUal  moacle,  poelerior  simmiU  (H.)  '^ntnctor  iliding  moaolw  (W.V 
i,  Brachial  ma»ole,  mtenor  eitremiw  (K.)  =  leBMtor  sliding  miuclea  fW^. 
H,  UB««Di«nB  moBCde,  destined  probably  to  draw  the  alhataiary  tnbe  tmckwBrda  (F  S.) 
o,  Onrian  (P)  j  m,  gnnulAted  mu-ffla. 


nrelj  free,  but  ^enei-ally  attached  to  marine  bodies  b;  the  Tunbo  (wben  soch 
does  exist),  or  oj  the  entire  surface  of  the  lower  or  ventral  valve ;  and  it  ii 
from  this  circnmatance  that  the  ventrsL  or  attached  valve  varies  ao  much  in 
dupe  and  sculpture.  The  upper  or  dorsal  valve  ia  always  more  or  less  limpet- 
■haoed,  with  a  eub-ceatral  vertex,  the  surface  being  smooth  or  vaiiouslj 
aenlptnred  bj  concentric  or  radiating  strife,  or  ribs,  some  also  possessing  a 
•piny  investment.  There  exists  no  artioulated  hinge,  the  valves  b«ng  kept 
m  ^aoe  by  a  peculiar  disposition  of  its  muscles ;  uid  althout^  the  ■nimai 
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not  been  hitlierto  completely  inyesii^ted,  we  will  give  figures  of  the  in- 
or  of  the  valves,  for  the  sake  of  explaininff  the  more  recent  but  provisional 
trpretation  and  names  that  have  been  applied  to  the  muscular  impressions  by 
.  llancock.  But  we  must  hasten  at  the  same  time  to  observe  that  the 
^rior  appearance  and  shape  of  the  muscular  and  other  impressions  are 
V  different  in  detail  in  certain  species,  although  very  similar  in  others.  The 
res  here  given  will  however  suffice  to  explain  the  general  character, 
ir.  Hancock,  who  at  my  request  in  May  1S59  examined  the  animal  of  three 
our  badly  preserved  specimens  of  C.  anomala  (the  only  specimens  then  to 
procured),  has  informed  me  that  the  impressions  a  are  undoubtedly  due  to 
occlusor,  r  to  the  divaricators,  and  tnat  when  the  former  muscles  relax 

the  latter  contract,  the  fluid  in  the  perivisceral  chamber  will  be  forced  for- 
ds, and  thus  the  valves  will  be  openeid  a  little  in  front,  the  action  being  the 
le  as  in  Lingula ;  that  v  pi%  due  to  what  may  be  termed  the  ventru  ad- 
ors,  that  these  muscles  form  a  scar  close  to  the  outer  border  of  the  divari- 
)r  in  the  ventral  valve.  The  other  extremities  of  this  muscle  converge  and 
3  round  the  outer  margin  of  the  occlusor,  to  which  they  adhere ;  but  Mr. 
acock  could  not  exactly  determine  how  they  terminate,    d  pare  oonsidflnd 

to  be  the  dorsal  adjusters  (?),  one  end  of  the  muscle  being  attached  to  ifaa 
sal  valve,  close  to  the  outer  border  of  the  divaricators,  the  other  most  pro- 
ly  to  the  anterior  process  of  the  ventral  valve ;  although  this  could  not  be 
sfactorily  determined,  from  the  indifferent  state  of  preservation  of  the  speci- 
Ls,  at  any  rate  the  fibres  of  this  extremity  were  firmly  united  to  the  mner 
der  of  the  occlusors.  The  brachial  muscle  has  both  its  extremities  attached 
,he  same  valve  (the  dorsal) — the  anterior  end  to  the  ventral  process,  the 
sal  close  to  the  outer  margin  of  the  occlusor,  with  which  it  blends  its  fibres ; 
;  the  arms  are  fixed  to  these  muscles,  which  perhaps  may  be  named  the 
?hial.  The  mesenteric  (n)  is  a  flat  thin  membranaceous  muscle,  binding  the 
i&\  mysentery  to  the  process  of  the  hinge-margin,  to  which,  according  to 

Woodward,  the  cardinal  muscle  is  attached ;  but  we  may  hope  that  before 
^  Mr.  Hancock  will  have  been  able  to  investigate  anatomicsklly  some  well- 
served  examples,  which  may  be  dredged  alive  close  to  some  portions  of  the 
h  and  Scottish  shores.  The  oral  arms  are  thick,  fleshy,  and  spirally  coiled; 
volutions  are  few,  and  directed  vertically  towards  the  cavity  of  tne  dorsal 
'c,  somewhat  as  is  seen  in  Discina  and  other  genera.  We  may  also  notice 
:  the  brachial  muscle  is  very  closely  united  to  the  occlusor ;  tnat  it  is  diffi- 

to  distinguish  the  two  in  the  generality  of  specimens. 
)r.  Carpenter  has  stated  the  structure  of  the  shell  in  this  genus  to  be  widely 
=;rcnt  from  that  of  Brachiopoda  generally,  but  as  still  conformable  to  it  in 
ig  penetrated  by  canals  which  are  prolonged  from  the  lining  membrane  of 
shell,  and  wliich  pass  towards  its  external  surface,  these  differing,  however, 
n  Tercbratulae  in  not  arriving  at  that  surface,  and  in  breaking  up  into 
ute  subdivisions  as  they  approach  it. 

XLIV.— Crania  quadrata.    M'Coy.    PI.  v.,  figs.  12-21. 

icuia  quadrata,    M'Coy,  "  Synopsis  of  the  Carboniferous  Fossils  of  Ire- 
land," p.  104,  pi.  XX.,  fig.  1.    1844. 

*his  species  varies  much  in  shape,  on  account  of  its  mode  of  attachment, 
ch  is  by  the  entire  surface  of  its  lower  valve ;  but  when  quite  regular,  is 
ginally  sub-quadrate,  almost  circular,  or  sli^htl^  elongated,  oval:  the 
berior  edge  being  usuially  straight,  or  with  a  sl^ht  inward  dure,  while  the 
11  is  at  the  same  time  wider  anteriorly  than  posteriorly.  The  upper  or  free 
^e  is  conical,  or  limpet-like,  the  vertex  being  sub-central  and  closer  to  the 
terior  than  to  the  anterior  margin.    Externally  the  surface  is  marked 
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numerous  but  irrrprular  conreritric  stris,  or  lines  of  growth,  which  give  to  ;bf 
shell  B  sonirinhat  rouchencil  npi)eamncc.    The  interior  of  the  attached  \aiv<?  is 
surrounded  hv   a  raised   thickened  border  of  moderate  width,   and  iip-'^n  it 
the  tubular  sricllstnielure  is  sometimes  clearly  discernible.     In  each  curu  rof 
the  di>k,  fltiM-  t«)  the  poMcriur  inner  iiiur;;in  of  the  niised  border,  uiav  1m-  *ftn 
t\vos()Ill(•^\h:U  eireiilar.  >li;:htlv  convex,  and  pnmiinent — but  widely  ^(■Jla^»•^tl— 
niusculiir  aruvs  ;  Mhil»»  towards  the  centre  ol  the  disk  two  other  promiiji  i;i  out 
ajiproxiuiatr  inu.>cular  iiiijm'^sions  exist,  and  which  are  at  the  bauic  tiun  si-li.-- 
what  hollowed  (lut  alont:  their  middle.     Mr.  Hi'nic<x*k  attributes  tlie  iwu  lir^i- 
mentioned  scar>  to  the  divaricat or,  while  the  central  pair  a r  erel*fm-d  ti'Tl'? 
oc<'lnM)r:  the  otIuT  muscular,  ovarian,  and  vascular  iml)^•^si<ms  whiih  >h  .:-ii 
exist  in  the  interior   were  not   sullieiently  ih'tined  in   the  pr^-sent   >pmi?*o 
admit  of  their  bein;?  aceurately  described.     The  interior  of  the  up|x-r  or  tVc 
valve  has  not  been  hitherto  discovered;  and  none  i»f  the  Scottish  s|>efini»'n>  \]vi' 
have  come  under  mv  in.*«peeiion  excei'ded  strven  lines  in  hnirth  hv  ab  »ut  iLe 
same  in  width. 

Tiie  nuidc  <»f  existence  peculiar  to  this  as  well  as  to  other  similarly  ciiii- 
structed  speeies  is  the  cause  of  the  great  irregularity  in  shajie  nssnnied  hy  tlc 
larger  number  of  indi\  iduals ;  for  it  was  the  habit  of  the  yjunir  of  this,  a*  well 
as  of  othersiM'ciesof  the  genus,  to  lixthemselve  as]iarasitos  to  nil  kinds  '.(  sub- 
marine objects,  and  thev  were  sometimes  so  numerously  and  clo^^i-ly  clu^vn-J 
together,  that  th«-ir  intlividnal  regular  growth  was  prevtnttd,  fr'.mi  vijiih  i: 
can  bi'  easily  understood  that  in  such  ea.«ies  the  animal  niu.>t  have  bivii  fu.'!.- 
pelled  to  deviloju.'  itself  in  whatever  direelion  it  eould  lind  .'n  }iil;jl»le  ^ji.cv. 
\Vhen  lirM  tunned  and  up  U)  a  eerlain  age  the  siiell  of  the  attachoii  v;tl\i'  'a:!-! 
exeeediiii^lv  thin,  and  adlu-red  >o  elnsely  to  the  surface  of  llie  nhjet-'  to  ^^;..'.■i!  :*. 
wastixeii.  a'*to  have  rej)ro(luced  all  the  in('qualitie>  of  lis  >url*;iee,  bu*  mI'Ii  i.*:". 
and  from  the  >hrll  .icpiirini:  jrreater  thickn«'s>.  the»»e  in»nualitie>  weiY' i:i  nn  i!!t 
h'V«'llod.  Ntir  i>  it  an  nne«)nnn(»n  cireuin^tanoe  to  lind  the  ro\ii:lini-ss  or  s.;  ;.'.:- 
ture  of  the  objeet  to  wliieji  the  lower  valvf  adhered  likewise  repnulMetil  i.juii 
thf  outer  surface  of  the  ujijjer  or  unatlaehed  valve,  in  a  very  simihir  ni-iiiuer  'o 
what  we  lind  to  be  the  eaM'  with  eei-taiu  sJ)ecie^  of  <iyster. 

Alihonirh  tin*  Crania  we  arc  at  ]treMnt  drseribing  is  I'ar  froin  biir:::  r.:.- 
conimon  in  e«rtain  Scfiiti^h  localities,  it  doo  not  ap))eartnha\e  been  n'-'jeevi  "i.-Ti^ 
until  the  e.irly  p:u't  «if  I'^oS,  in  which  year  1  received  from  a  iViend  in  Cririi.k- 
several  exaniph"*  of  the  altaeiied  valve  clustered  round  frai:inents  e.f  v.irii;  i< 
species  of  t  nerinal  stems,  and  at  a  subM'Cpicnt  period  bi\alveanil  sejiiuviie 
valves  were  obtained  in  great  ahnndanee  in  other  localities  in  Seolland,  at^aoiRj 
to  the  shell  of  several  sjM'eie^  of  Uraehiopoda  and  other  inariiu,'  bodies. 

It  is  no  easy  matter  to  disiinguish  certain  forms  of  Crania:  severd  ^j»eeifs 
bear  so  close  a  rosemblanee.  to  one  aiiotiicr  that  1  have  felt  soinewh.ii  uii- 
barrassed  how  to  {htennine  that  to  wliieh  the  ^^cottish  shell  ^llouJd  be  referred. 
Having  submitted  several  exainjiles  to  Prof,  de  Koninck,  he  assured  nie  that  i* 
could  not  be  identiilcd  with  his  Crania  ( Pafflla)  liifckhttltiiimt^  but  \\\\\\  it 
mitrlit  be  the  same  as  his  Crania  (Orhirala)  fruncafa  \\)  It  was  not  iin*il  1 
had  been  able  to  study  the  orij^inal  types  and  other  examph's  of  Prof.  M'Cnv's 
Crania  (Orhinda)  quadrnta  (kindly  eomnnmieated  by  Sir  H.  Gritlith"  tli.ii  I 
could  identify  the  Scottish  shell  with  the  Irish  author's  species. 

At  Garc,  in  Lanarkshire,  it  has  been  found  at  two  Inmdred  and  tbirty-nino 
fathoms  beh)w  "  Kll  coal ;"  three  humlred  and  forty-three  at  Langshuw  Hum  : 
and  tl tree  hundred  and  seventv-iive  at  Kilcadzow.  It  occurs  also  at  Aurhen- 
tibber  and  Calderside,  High  iMantyre ;  Cajud  Uig.  East  Kilbride;  .Hrockley, 
near  Lesmahago ;  and  Kobrov .stem,  north  of  Glasgow.  In  Ayrshire,  at  We>t 
Broadstone,  l^ith ;  Goldcniig.  near  Kilwinning;  ('essnock,  near  Galston;  and 
on  the  bank  of  the  stream  Pomillen,  near  Strathavon.    Jn  Renfrewshire,  at 
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HoTOod,  near  Paisley ;  and  Orchaid-qiuiTy,  Thondiebank.    In  EiroudbriBlit- 
'  '       '      '    '  .        .1  ijjQi^  up^  Kireadbright.     In  StJi^i^ 

in  those  of  the  Campsie  nuun  limc- 


sliire,  in  strata  croppingout  on  the  seo-sbore  near  Kireadbright.    In  StJi^n^ 
shire,  in  the  BalgUss  Bnm  beds,  □   ^  '     ""      '  "^     n.       .         ,    .- 


stone,  4c.,  and  Come  Bum. 

Fauilt  Discikidj. 
Genua  Discika.    Lamarck.    1S19. 

The  shells  beloDgLOgto  this  genus  areusuall;  circuIar.orloDgitudinalljoval; 
the  larger  or  imperforated  valve  being  conical,  or  limpet-like,  with  the.iqxx  in- 
clining towards  the  posterior  margin.  The  lower  valve  is  conical,  opercular, 
flat,  or  partly  convex,  and  petforated  by  a  narrow,  oval,  longitudinal  slit,  vhich 
reaches  to  near  the  posterior  margin,  and  which  in  recent  species  ia  placed  in 
the  middle  of  a  depressed  disc ;  the  shell  bcbg  alwajs  attached  to  marine 
bodies  bj  means  of  a  pedicle,  and  never  bj  the  substance  of  its  shell  aa  in 
Crania.  The  valves  are  unarticnlated,  and  kept  in  place  bj  a  particular  dis- 
position of  muscles  ;  the  occlusor  and  divaricator  impressions  being  somewhat 
similarlv  situated  to  those  of  Cranio. 

Much  has  still  to  be  done  before  the  animal  will  have  been  completelj  and 
aatisfactorilv  anatomically  invcstigaCcd.  The  oral  arms  have  been  deaoribed  by 
Mr.  &.  F.  Woodward,  in  his  excellent  Manual,  as  being  curved  backwards,  re- 
tnming  upon  tbcmselves,  and  ending  in  smell  spires,  directed  downwards 
toward  the  ventral  valve,  as  in  the  subjoined  fignre;  and  the  only  prooeu 


ru  Oiiplaeed  romrdi.  In  ordar  to  ibDw  tbgfr  sidiBl  W 

which  could  possibly  have  afforded  support  to  the  arms  is  developed  from  the 
centre  of  the  ventral  valve,  aa  in  Crania.  In  recent  species  the  shell  is  stated 
by  Dr.  Carpenter  to  be  homy  and  minutely  punctate,  the  tubuli  being  generally 
amuured  in  fasiculi,  so  that  their  tnuisvcrsc  section  presents  a  series  of  dots. 
DrrOratiolet  believes,  however,  that  the  shell  is  not  entirely  composed  of  a 
homy  substance,  hut  somewhat  simikr  to  that  of  Lunula,  although  the  cal- 
careous element  is  enormously  greater  in  the  last-named  genua.  The  chenucal 
compoaition  of  the  shell  of  Discina  hss  been  stated  by  Monsieur  S.  Cloes  to  be 
similBr  to  that  of  Lingula,  of  which  an  analysis  will  be  found  further  on. 
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Disciiia  s^pears  to  ha?c  existed  during  almost  the  entire  series  of  Paleozoic 
and  Mesosoic  periods  iip  to  the  present  oay ;  and  it  is  probable  tbat  the  animal 
was  not  at  any  perioa  the  inhabitant  of  very  deep  water,  for  all  the  recent 
species  of  Linpiila  and  Discina,  or  those  species  with  a  homy  shell,  hare  urc- 
vailed  in  the  httoral  zone,  and  do  not  appear  to  have  descended  deeper  tnau 
about  eighteen  fathoms.  The  reader  is  referred  for  more  ample  details  to 
Prof.  Suess'  admirable  "Memoir  on  the  Habitat  and  Distribution  of  tli? 
Recent  and  Fossil  Brachiopoda,"  recently  published  in  Vienna. 

XLV. — DisciNA  NiTiD.v.    Phillips.    PI.  v.,  figs.  22-29. 

Orbimla  Mtiida.  Pliillips*  "Geol.  of  York,"  vol.  ii.,  p.  221,  pi.  xi.,  figs.  10-13, 
183G,  =  O.  ciHcfa,  Portlock's  "  Report  of  the  Geol.  of  liondonderrv,  &c., 
pi.  xxxii.,  figs.  15,  16,  1S43,  =  D,  bulla,  M'Coy's  "  British  Palieowic 
Fossils,"  pi.  iii<^.,  fig.  32. 

The  shells  composing  this  species  are  marginally  circular,  or  elongated  ova!, 
the  ]K)sterior  portion  being  rather  narrower  than  the  anterior  one.  The  larger 
or  free  valve  is  conoidal,  or  limpet -like,  and  more  or  less  elevated,  the  pointed 
apex  being  situated  at  variable  distances  between  the  centre  and  the  posterior 
margin,  but  it  is  not  alwavs  the  most  elevated  portion  of  the  yalve.  ulie  sur- 
face of  the  shell  is  eov creel  with  numerous  small  irregular  concentric  wrinkles, 
or  striic.  The  smaller  or  lower  valve  is  somewhat  flattened,  or  slightly  concave 
towards  its  anterior  margin,  with  an  oval-sliaped  foramen,  surrounded  by  an 
elevated  convex  margin,  whicli  extends  from  near  the  centre  of  the  valve  to  a 
variable  distance  from  the  posterior  edge.  This  valve  is  likewise  oniainentcd 
with  nunuTOus  snudl  irret^ular  concentric  ridges,  or  wrinkles,  with  small 
flattened  interspaces.  No  interiors  liave  been  hitherto  obtained;  while  the 
largest  Scottish  examples  1  have  seen  measured  ten  lines  and  a-half  in  lent^h 
bv  about  the  same  in  width,  the  depth  or  elevation  of  the  larger  valve  beini: 
about  six  lines. 

After  a  Icnf^thened  examination  of  Disc'nia  cincftr^  as  well  a.s  of  I)i,sriiw  hulUt, 
I  could  pereelve  no  valid  grounds  for  separating  these  two  so-termed  siwrcio 
from  I).  )nfid(i ;  and  any  one  possesshig  a  sufficiently  numerous  series  of  speeiJiu-E> 
of  the  last  named  form  would,  I  think,  soon  jM^rceive  that  Phillips'  shell  presented 
every  dej^^ee  of  elevation— from  that  of  an  almost  depressed  shell  to  that  ex- 
treme "  intlated  bubble-like  fonn,"  described  by  Prof.  M'Coy.  I  am  thcrcfcirc 
quite  disposed  to  concur  in  the  Irish  author's  opinion  when  ho  considci-s 
D.  cinrfa  as  nothing  more  t ban  t he  perfect  condition  of  D.  ftifida ;  for  when  tic 
outer  surface  of  the  last  named  shell  is  absent,  wlii<rh  is  often  the  case,  the  ca^t 
is  generallv  almost  smooth,  or  marked  only  with  a  few  faint  concentric  and 
nwnathii^  Inies,  a  eireumstance  which  has  apparently  led  some  pala><^)ntologist> 
to  believe  that  Phillips'  shell  was  smooth,  wliile  that  of  Portloek's  was  couceu 
trieally  striated. 

Dlsciiia  )iifi(l(t  is  a  eonimou  species  in  certain  Scottish  localities.  It  occurs 
at  Bflstou  Place  Burn,  in  Lanarkshire,  at  (me  hundred  and  seventy-thrrt- 
fathoms  below  *'  Kll  coal ;''  two  hundred  and  thirtv-nine  at  Garc;  two  hundred 
and  sixty-five  at  B("lston  Bum;  and  tlu^e  hundred  and  fifty-four  at  Baes  GiJl : 
all  in  th(»  parish  of  Carhike  *  It  is  likewise  found  at  Haw-hill,  near  Lesni.i- 
hi^o;  Auehentibber  and  ('alderside,  High  Blantyre;  and  Capel  Big,  East  KiJ- 
bnde.  In  Benfrewshire,  at  Arden-quarry,  Thoniliebank.  In  Stirlingshire,  :jt 
C'raigenden  ;  and  iii  the  Balgfoehen  Glen  ironstone,  etc.  In  Ayrslure,  at  Craigie, 
near  Kilmaniock;  Cessnoet,  parish  of  Galston;  and  Net  herlield,  near  St  rath - 
avon.     Jn  Fifeshire,  at  Stratlikenny,  St.  Andrews,  &c.     In  Haddington.shire,  .ii 

*  Mcnticii]  Fp:  c.'menB  are  fotmd  in  Pike  and  AdozoB  county^,  IlUxioi«,  Amcrioa. 
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Cat  Craig,  near  Dunbar.    It  occurs  also  in  Edinburgshire,  and  along  the  Ber- 
wickshire coast,  from  the  mouth  of  the  Tweed  to  Ross. 

PaMILY  LiNGULIDiE. 

Genus  Likgula.    Bruguiere.    1789. 

The  limit  of  variation  among  the  sheUs  composing  the  genus  Lingula  appears 
to  be  more  restricted  than  wnat  is  prevalent  among  the  gener^ty  of  other 
genera  and  species  of  Brachiopoda.  It  is,  therefore,  very  often  no  easy  matter 
to  distinguish  and  correctly  determine  some  fossil  species,  even  when  occurring 
in  different  and  often  widely  separate  geological  periods. 

The  shell  of  Lingula  is  thm,  equilateral,  usiially  longer  than  wide,  and 
broader  at  the  front  than  at  the  beaks,  which  are  likewise  more  or  less  pointed* 
while  the  front  is  either  nearly  straight,  or  with  a  slight  inward  or  outward 
curve.  The  shell  is  also  sub-cquivalve :  the  extremity  <3  the  beak  of  the  dorsal  ' 
valve  is  somewhat  more  elongated  and  pointed  than  that  of  the  ventral  one.* 
The  external  surface  is  also  either  nearly  smooth,  or  concentrically  striated. 
The  valves  arc  usually  moderately  convex,  and  generally  deepest  or  most 
elevated  towards  the  beak,  and  become  more  flattened  as  they  approach  the 
(tfmt.  The  apex  of  the  dorsal  valve  is  likewise  situated  quite  close  to,  but  not 
contiguous  with,  the  rounded  margin  of  the  beak,  and  bv  which  character  the 
valves  can  be  readily  distinguished,  both  in  the  recent  ana  fossil  condition. 
^  When  alive,  the  valves  of  Liug[ula  were  slightly  gaping  at  each  end,  con- 
tlgaons  only  along  the  lateral  margms ;  but  the  animal  could  at  its  will,  by  the 
action  of  certain  muscles,  close  or  draw  together  one  or  other  extremity ;  nor 
does  there  exist  any  articulation,  the  yalves  being  kept  in  place  by  the  means 
of  a  complicated  system  of  muscles,  to  be  hereafter  described.  The  animal  was 
also  Drovidcd  with  a  very  long  pedicle  of  a  peculiar  construction,  whidb  was 
chiefly  attached  to  the  inner  j;roove,  situated  in  the  beak  of  the  ventral  valve ; 
and  when  alive  did  not  inhabit  great  depths,  most  recent  species  having  been 
found  at  low-water  buried  in  sand. 

The  intimate  shell-structure  of  Lingula  has  been  described  by  Dr.  Carpenter; 
and  we  will  therefore  only  refer  to  Dr.  Gratiolet's  and  Mr.  S.  Cloez'  more  recent 
observations.  The  first  named  savant  states  that  the  shell  is  composed  of  two 
distinct  elements,  the  one  being  homy,  the  other  shelly ;  that  they  are  disposed 
in  layers,  or  thin  laminse,  whicn  succeed  each  other  alternately  from  the  con- 
vex surface  of  the  valves,  the  outer  or  superficial  one  bein^  homy ;  that  these 
layers  have  not  the  same  thickness,  the  testaceous  ones  being  thickest  on  and 
near  the  visceral  side,  while  the  homy  ones  are  more  so  towards  the  exterior 
surface ;  and  that  while  the  homy  layers  are  entirely  formed  of  parallel  fibres, 
without  trace  of  perforations,  the  testaceous  ones  are  traversed  by  a  multitude 
of  minute  canals,  recalling  those  of  the  Terebratulidie.f    Mr.  S.  Ulocz  has  like- 

*  Anatomists  appear  to  diffte*  as  to  the  names  by  which  the  valves  should  be  designated ;  it 
may  therefore  be  as  wdl  to  mention  those  that  are  synonyms.  The  shortest  is  the  doraal 
valre  of  Woodward,  Hancock,  eto. ;  =  valve  infdrieure,  Gratiolet ;  =  valve  droito,  Yogi. 
The  longest  is  the  ventral  valve  of  Woodward,  Hancock,  eto. ;  =  valve  superlenr,  Gratiolet; 
^=  TBlve  ganche,  Yogt.  Mr.  Hancock  is  of  opinion  that  if  the  nam^  of  the  valves  were  to  be 
changed,  that  they  should  be  ctdLed  anterior  and  i)08terior.  In  the  present  paper  we  will 
continae  to  make  use  of  those  first  mentioned. 

t  I  have  considered  it  desirable  to  reproduce  those  details,  as  the^  are  new  to  British  pahs- 
otntologists,  and  have  been  taken  from  the  first  portion  of  Dr.  Gratiolet' s  recently  pubualiad 
memoir  on  the  anatomy  of  Linaula  attatina ;  and  I  avail  myself  of  the  present  opp<Mtanit7'  to 
express  mv  gratefhl  thanks  to  the  distinguished  French  anatomist  for  the  high  honour  he  nas 
ctmftrred  by  dedicating  to  me  the  results  of  his  admirable  reeearchee.  For  details  ocmoem- 
ing  the  animal  of  Lingula,  I  must  refer  the  reader  to  the  following  memoirs :— CTuvier,  "  ICtf- 
moire  sur  1* Animal  de  la  Lingtila :"  1797  and  1802.  Yogt,  "  Anatomic  der  Lingula  anatina :" 
IStf.  Owen,  *'0n  the  Anatomy  of  the  Brachiopoda;"  "Transactions  of  the  Zoologioal 
Society:"  1835.  As  well  as  in  Davidson's  "General  Introduction,"  chap.  i. :  1863.  B.  P.  Wood< 
ward's  "  Manual  of  the  Mollusca :  1864.  But  especially  to  the  magnffloent  memoir  by  Han- 
cock. "On  the  Organization  of  the  Brachiopoda,"  Trans.  BoyalBoo. :  1868.  ABweu  as  to 
Oretiolet's  most  important  and  excellent  memoir,  "Etudes  Anatomigoea  sur  la  Lingula 
nnatina,"  in  the  '*  Journal  de  Conchyliogie"  for  January  and  ApTil,  1%Q0. 
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the  animal  itself  in  a  memoir  exdasivdy  devoted  to  fossil  species.  We  will 
therefore  brieflv  place  before  the  reader  a  few  details  only  concerning  those 
muscles  which  nave  left  recognizable  impressions  in  the  interior  of  the  valves. 
It  must  also  be  observed  that  aLthough  Mr.  Woodward,  Mr.  Hancoek,  and  Dr. 
Gratiolet  and  others  agree  as  to  the  shape  and  position  of  Uie  various  muscles,  they 
do  not  interpret  the  functions  of  some  of  these  exactly  in  Uie  same  manner,  and  as  a 
number  of  names  have  been  applied  to  designate  the  same  muscle,  tiie  first 
tiling  to  do  will  be  to  place  bciore  the  reader  figures  showing  the  position  of 
the  mipressions  and  the  synonymous  terms  that  have  been  employed,  and  such 
will  also  save  us  the  necessity  of  describing  these  scars,  which  a  ghmce  at  the 
figures  will  explain  far  better  than  could  be  done  by  simple  words. 

The  muscular  system  is  much  more  complex  in  the  unarticulated  divisions 
of  the  Brachiopoda  than  in  articulated  groups ;  while  describing  tJieir  shape 
and  direction  wc  cannot  do  better  than  to  follow  what  has  been  said  by  Mi. 
Hancock  in  his  admirable  memoir  upon  the  "  Anatomy  of  the  Brachiopoda^" 
published  in  the  "  Philosophical  Transactions  of  the  Royal  Society,"  1858. 

The  anterior  oeclusors  "  are  a  pair  of  stout  muscles,  of  about  equal  thickness 
throujg^hout ;  they  pass  from  tuc  ventral  valve,  one  at  each  side,  in  front  of 
the  visceral  mass,  and  inclining  forwards  and  inwards,  thev  go  to  be  attached 
to  the  sides  of  the  central  rid^  of  the  dorsal  valve,  about  one-third  the 
length  of  the  shell  from  the  anterior  margin.  The  dorsal  extremities  are  com- 
pressed, and  have  their  sides  in  contact." 

The  posterior  occlusors  "  are  rather  stouter  and  much  stronger,  and  go  directly 
from  valve  to  valve,  parallel  with  each  other.  The  ventral  extremities  are 
placed  a  little  in  advance  of  the  corresponding  terminations  of  the  anterior 
pair ;  and  the  dorsal  extremities  of  the  former  are  situated  a  little  behind  those 
of  the  latter." 

The  divaricator,  "  though  forming  a  single  mass,  is  really  two  musdes  com- 
bined. It  is  short  and  stout,  and  is  situated  at  the  posterior  extremity  of  the 
perivisceral  chamber,  passing  directly  between  the  valves,  and  having  its 
attachments  immediately  within  the  umbones.  The  extremities  have  a  semi- 
circular form,  arched  l)ehind,  and  slightly  bifid  in  front,  indicating  its  double 
nature." 

The  central  adiustors. — "  This  pair  are  attached  to  the  ventral  valve  by  fine 
])oints  between  the  posterior  occlusors  in  front*;  they  are  placed  close  together, 
one  on  each  side  of  the  median  line :  sweeping  round  the  inner  border  of  these 
muscles,  ttiey  diverge  posteriorly,  and  increasing  in  size  as  they  go,  ascend 
towards  the  dorsal  valve,  to  which  they  become  adherent,  one  on  each  side, 
immediately  within  the  parieties  of  the  body." 

The  external  adjmtors  "  arise  from  the  ventral  valve,  at  the  outside  of  the 
posterior  occlusors,  and  in  contact  with  them.  They  are  at  first  pretty  stout, 
out  on  passing  outwards  and  backwards  they  enlarge  a  little,  and  ascendmg,  are 
insertea  into  the  dorsd  valve,  on:'  on  each  side,  immediately  behind  the  central 
pair." 

The  posterior  adjustors  "are  liirge  and  powerful  muscles,  and  though  they 
may  be  considered  as  a  pair,  they  arc  as}fin metrical,  there  being  two  on  one 
side  and  only  oue  on  the  other.  As  they  pass  across  from  valve  to  valve  they  in- 
tersect each  other,  the  single  one  passing  between  the  other  two.  The  single  one 
is  as  large  as  the  other  two  put  together,  and  is  attached  to  the  left  side  of  the 
ventral  valve,  about  midway  oet ween  the  divaricator  and  the  anterior  occlusor. 
Prom  this  point  it  passes  diagonally  upwards  and  forwards,  .  .  and  on 
reaching  the  opposite  side  of  the  dorsal  valve  has  the  other  end  inserted  into 
the  latter,  immediately  within  the  posterior  terminations  of  the  external  and 
central  adjusters  of  the  same  side.  At  the  points  of  attachment  the  thr6c 
muscles  arc  pressed  so  close  together,  that  they  appear,  at  first  sight,  as  only 
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Therefore  at  this  point  then  are  the  tenmaatkni  of  four  Bnudea  m  enae  eom- 

tact" 

The jpedmnaiUnr  mtude  "has  its  insertapn inwnediatoly  within  the  lunbo  of  tk 
Tentrai  yalye,  and  dk)ae  bdund  the  diYarioator." 

jr  is  >  line  indicnting  attadunent  of  the  poiteriog  parietab. 

There  are  some  other  niiiaole%  hut  aa  thev  do  not  leaTo  anj  inqpnasions  urai 
thesnrCMectf  theahell,  wiUnot  reqoiietoDehenieoorded;  but  nov  that  the 
reader  has  had  the  namesy  shane,  and  position  of  thenmaoleo  explainect  it  «9 
be  necessary  to  mentMrn  aa  brieil J  aa  poaaible  what  aie  tiieir  sappoM 
and  for  this  purpose  we  will  partiealariy  mention  the  Tiewa  of  Mr.  Hanoock 
and  Dr.  Gratiolet^  aathej  are  the  anthon  who  hare  more  reoentWezamiiiedtk 
animal  with  the  greatest  attention.  In  order  to  aroid  the  poaaioilit j  of  cntv 
upon  m  J  part,  I  requested  the  two  Jast  named  anatoniibts  to  kindlj  tiansBit 
me  their  yiews,  and  which  I  wiU  now  transcribe. 

According  to  Mr.  Hancock,  the  functions  of  the  yarious  nmacles  wa^  be 
sbortiy  described  as  follows : — 

"  Tue  anierior  and  potteriar  oceluion  are  mainly  instrumental  in  closing  tke 
valyes. 

"  The  dicaricators  aie  the  chief  agents  in  opening  them.  When  they  con- 
tract the  umboual  recions  of  the  valves  are  approximated,  and  thus  pressing 
forward  the  fluid  iu  tne  perivisceral  chamber,  their  anterior  marfi:in  is  sepantect 

"  The  primary  function  of  the  three  pairs  of  adjnstors  is  to  Jteep  the  vahm 
opposed  to  each  other,  or,  in  other  woroa,  to  adjust  them ;  and  in  this  respect 
to  compensate  for  the  deficiency  of  a  hinge  and  condyles.  When  in  fuU  action 
and  in  co-operation  with  the  occlusors  and  divaricator,  they  likewise  assist  in 
closing  the  ralves.  The  adjusters  are  the  sliding  muscles  of  those  authors  who 
believe  in  the  sliding  of  the  valves  over  each  other.  The  anterior  occlusors 
have  had  a  similar  function  assifi;ned  to  them. 

The  peduncular  muscle  attacnes  the  shell  to  the  pedimde,  and  has  probably 
the  power  of  moving  the  former  upon  the  latter." 

Some  doubt  exists  concerning  the  homology  of  the  adjustor  muscles  (in 
Lingula) ;  but  Mr.  Hancock  has  not  expressed  any  strong  opinion  ou  the  point, 
he  Uiought  it  likely  that  the  muscles  so  namco  in  the  articulated  and  un- 
articulated  genera  of  Brachiopoda  were  probably  homologous,  but  is  ready  to 
admit  that  ne  may  be  possibly  mistaken,  and,  if  so,  he  would  not  howev^  be 
disposed  to  change  the  names,  for  in  both  divisions  the  function  of  these  muscles 
is  to  adjust  the  valves.  It  is  only  necessary  to  keep  in  view  that  they  are  iw/ 
homologous. 

We  will  now  give  Dr.  Gratiolet's  description  of  the  functions  of  the  musdes, 
and  for  which  I  am  indebted  to  the  author  himself,  who  has  kiudly  therein  dis- 
tinguished the  effects  of  simultaneous  action  and  those  of  the  altematire  action; 
ana  for  the  assbtance  of  the  reader  Mr.  Hancock's  names  have  been  added 
within  brackets. 

1. — ^MuscLKs  Peeadducteurs  [Postebiok   Adductor]  akd  Post-Adduc- 

TEUBS  [DrVABICATORs]. 

rf.  Simultaneous  action, — ^The  energetically  drawing  together  the  valves  in 
their  whole  length. 


DAVIDSON — 6C0TTISH   CARBOMIFEBOUS   BRACHIOPODA.  281 

bf  AUermUice  action. — When  the  preadducteurs  contract  themselves  alone, 
they  close  the  shell  in  front,  and  make  it  gape  behind;  when  the  post- 
uddacteurs  contract  alone,  they  close  the  shell  almost  completely  behind,  and 
make  it  open  in  front. 

2. — MrscLBs  Feaussiers  Verticaux  [Posterior  Pasietal  Muscles]. 

a,  Simultaneoui  action. — They  depress  the  body  behind,  canse  the  internal 
fluid  to  flow  towards  the  arms,  and  consequently  come  strongly  in  aid  of  the 
action  of  the  **  muscles  post  adducteurs." 

3. — Muscles  Obliques  Transversalement  :  Muscles  Croises  op  Cuvier 

[Posterior  Adjustors]. 

a,  Simultaneous  action. — They  energetically  draw  together  the  valves. 

*,  Alternative  action. — Taking  for  a  fixed  point  the  valve,  which  I  call  the 
superior  (ventral),  the  right  muscle  causing  a  traction  upon  the  opposite  side 
of  the  inferior  valve  makes  it  deviate  a  little  to  the  right  oy  a  sliding ;  Uie  ex- 
tent of  which  I  should  not  know,  a  priori,  how  to  measure.  The  double  cross 
muscle  of  the  left  side  acting  symmetrically  makes  it  deviate  a  little  to  the  1^. 

4. — Muscles   Obliques   Postero-anterieurs    [akteriob   Occlusor]   et 
Anteeo-posterieurs  [Central  and  External  Adjustors]. 

tf.  Simultaneous  action. — They  draw  the  valves  together  energetically. 

b,  Alternative  action. — Supposing  always  the  superior  (ventral)  valve  as  a 
fixed  point,  the  "muscles  postero-antcricurs,*'  acting  from  behind  forward  upon 
the  inferior  (dorsal)  valve,  make  it  slide  backwara.  The  muscles  "antero- 
poBterieurs,"  acting  from  the  front  backward  upon  the  inferior  valve,  make  it 
alide  forward. 

c,  N.B. — If  one  admitted  on  alternative  possible  between  the  longitudinal 
oUiaue  muscle  of  the  right  side  and  the  left  side,  their  movements  would  evi- 
denuy  come  in  aid  of  those  of  the  cross  muscles. 

5. — Muscles  Pedonculaires  [Peduncular  Muscle]  et  Muscles  Mak- 

GINAUX. 

These  muscles  leave  also  their  traces  upon  the  shell.  The  first  erect  (adjust) 
the  body  upon  the  peduncle,  and  that  in  two  ways ;  the  first  by  a  direct  action, 
in  the  second  place  bv  causing  the  fluids  which  fill  the  internal  cavity  of  the 
peduncle  to  ebo  into  tne  body.  The  second  act  exclusively  upon  the  border  of 
the  great  pallial  lobes. 

It  will  therefore  be  seen  from  what  has  been  stated  that  although  anatomists 
agree  as  to  the  shape  and  position  of  the  muscles,  they  entertain  (uflerent  views 
respecting:  some  of  their  functions.  Thus  Mr.  Hancock  objects  entirely  to  the 
notion  of  the  sliding  of  the  valves  in  different  directions  over  each  other  by  the 
aid  of  the  adjusters  (protractor  sliding  muscles  of  Woodward*),  a  theory  first 
propounded  by  Cuvier  and  Owen ;  whdc  Dr.  Gratiolet  believes  that  the  cross 
disposition  of  certain  muscles,  whether  from  behind  forward,  or  whether 
from  right  to  left,  would  load  one  to  imagine  a  compensated  antagonism, 
from  wnich  equilibrium  would  result  during  the  simultaneous  contraction 
of  all  the  elements;  and  that  the  oblique  muscles  transversely  crc»sed 
of  Cuvier,  his  "  miiscles  obliques  postero-anterieurs"  and  "  antero-posterieurs" 
were  employed  in  the  sliding  action  of  the  valves.  Mr.  Hancock  on  the  other 
hand  observes  that  in  Crania,  where  the  muscular  system  is  arranged  after  the 
plan  of  Ungula,  there  exists  no  sliding  movement,  and  that  Mr.  Lucas  Barrett, 

*  Aooordixur  to  Kr.  S.  P.  Woodward,  langnia  would  po«aeM  apedide  muscle;  three  adduc- 
tor muMslee,  the  posterior  pair  combined;  two  pairs  of  retractors,  the  posterior  pair  nniym- 
xnefrical,  one  of  them  divialDg ;  and  two  posterior  sliding  mnsdes. 
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XLVL— Lnoou  ■vruonncn.    PIO^    El  %  flg.  SOU. 

£tMwb  tgtiami/brmi:  Phillips'  "  GeoL  ui  TorUdte,"  niL  ii,  pL  xi,  fe  H 
1836,  =  £.  PulMti,  HeCaj. 

The  sheila  composing  this  species  we  iongituditull;  oblong,  one-thir^  or  In^ 
hmger  than  wide,  with  sub-paJiJlcI  sides,  and  broadest  towwds  the  uitenK  a- 
ticniit; ;  the  frontal  margiu  aBsumbe  cither  a  very  sti^t  inward  or  (xitswl 
curve.  The  anterior  porttoD  is  graduallv  carved  ou  either  side;  the  beak 
being  roD  ndcd,  or  but  sh'ghtly  angular  at  its  extremitj  in  the  dorsal  ralnv  nlh 
a  thickened  margin,  tapering  pointed  retroU;  at  ita  terminatioa  in  the  vatail 
one,  which  is  consequently  so  moch  longer  than  the  opposite  rslve.  Hie  nbts 
arc  slightl;  ennvei,  but  somewhat  depressed  along  Ibetr  middle.  In  the  dmd 
one  there  exists  a  small  apri  ekise  to  the  roandedmai^  of  the  beak,  asd  fMB 
which  usually  radiste  three  small  rounded  ridges,  separated  bj  ahallow  soki. 
The  extcn^al  surface  in  both  valves  is  coTered  with  namerQus  fine  concentric 
atrtiB,  or  lines  of  growth,  giving  to  the  shell  s  beantifnllj  and  delkatdj  scdp 
tnred  appeomnce,  for  the  minme  plications  of  growth  succeed  each  other  vim 
noch  regularity,  while  some  stronger  Uiies  or  intemptioos  in  growth  are  pro- 
duced at  variable  distances.  The  inlemal  muscniar  impressions  are  well 
defined  b  some  apccioiens,  csjteeially  those  prodnced  by  the  ocdusor  and  ex- 
ternal adju^tors  of  Hancock. 

This  IS  a  commou  species  in  certain  Scottish  carbonifenras  atraU  aad 
localities,  and  can  be  disltngiushed  from  its  oonseners  b;  atittpe  and  scv^Une, 
aJlhougli  llic  Silurian  !.i«fi"fa  graimlo/a  of  Phillips  approaches  it  iieu«dt  both 
inthiipp  ami  ■■■i.l|i!i,r<-  M!  :-  'i-'  ■-.  'i.i". .  UT.  u-ii  .11>  I:---  i-''"  .ll- i'i .!.  .iinldoe* 
not  pre/ii'ii'   ■'      ■        '    '  '  '■    '■      ■  V     '■   '        ■     '  .  h-^err- 

Fiof.  M'Coy  coQcIudca  his  description  of  L.  tqnamijomit  bj  stating  that  "  the 
wide,  short,  oblong  form  of  ttus  species  easily  distiBguiahee  it  from  the  others 
in  the  upper  FalKozoic  rocks,  the  more  elongated  namnr  oblons  speoiei,  weU 
figured  in  Fortlook's  'Geological  Report,'  tab.  33,  Eg.  6, under  this  dmm, 
might  be  called  L.  Portloeki  (M'Coy),  its  propmtiona]  width  is  only  SS-lOOth 
in  the  lonK,  and  60-lOOth  in  the  BKirt  valre ;  bnt  specimens  conneatn^  Ite 
narrow  and  the  wider  varieties  are  so  nmoerous  that  I  could  not  admit  the  two 
extremes  as  distinct  species,  besides  which,  Phillips'  original  example  ia  per- 
factly  similar  to  many  of  the  Scottish  examples  of  tbe  species,  hat  vaa  not  ttcj 
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;t1y  fibred  in  the  *'  G^logy  of  Yorkshire,"  and  may  thus  have  led  some 
ubt  the  identity.  Phillips^  specimen,  which  may  be  seen  in  the  British 
Urn,  and  of  which  I  possess  a  bcantifnl  drawing,  for  which  I  am  indebted 
'  valued  and  distinguished  friend,  Mr.  S.  P.  Woodward,  consists  of  a  shell 
ounterpart,  or  rather  the  shell  is  equally  divided  between  the  two  sides  of 
)lit  noaulc,  so  that  neither  of  them  show  the  true  structure.  When  the 
is  removed,  the  matrix  shows  regular  concentric  striae,  similar  to  those 
!  described,  but  elsewhere  only  fractured  hnes  of  laminse  and  radiatinff 
The  nodule  is  black,  and  the  shell  dark  and  pyritous :  it  will  be  figur^ 
larger  work.  Some  Scottish  examples  of  L,  souaMt/brmis  have  attained 
icn  Imes  in  length  by  eight  and  a-half  in  width,  out  tne  generality  of  spe- 
is  are  smaller,  and  the  shell  is  very  often  found  enclosed  in  ironstone 
les. 

Lanarkshire  it  occurs  at  Kaes  Gill,  at  three  hundred  and  forty-one  fathoms 
r  "  Ell  coal  ;*'  three  hundred  and  forty-three  at  Hall  Craig ;  tnree  hundred 
eventeen  at  Braidwood  Gill ;  three  hundred  and  fifty-four  at  Lan^haw 
;  it  is  found  also  at  Hall  Hill,  near  Lesmahago.  In  Renfrewslure,  at 
3j:d-quarrv,  Thomliebank.  In  Dumbartonshire,  at  Netherwood,  near 
ecarv.  fn  Stirlingshire,  in  the  Mill  Bum  beds,  Campsic  main  limestone^ 
Dome  Bum  beds.  It  is  also  found  at  Bishopbriggs,  three  miles  north 
las^w.  In  Haddingtonshire,  at  Cat  Craig,  near  Dunbar.  In  Edin- 
ishire,  at  Wardie  fWestem  Breakwater,  Granton) ;  and  occora  also  in 
,  Fifeshirc,  and  the  Berwickshire  coast. 

XL VII. — ^IjINgula  Scotica..    Davidson.    PL  v.,  figs.  36-87. 

is  shell  is  of  an  elongated  triangular  shape,  tapering  at  the  beak,  slightly 
led  laterallv  and  in  front.  The  valves  are  sligntly  convex,  but  much  corn- 
ed, while  ttie  entire  surface  is  covered  with  numerous  minute  concentrio 
with  still  wider  fiatiened  interspaces.  This  remarkable  species  is  easily 
ignished  by  its  triangular  shape  and  tapering  sides  and  beaks,  as  well  as  by 
lelicate  sculpture  which  adorns  its  surface.  In  shape  it  approaches  to 
in  exceptional  examples  of  Phillips'  Lin^ula  cuneata ;  but  the  Uarboniferous 
iUurian  species  cannot  be  confounded.*  L.  Scotica  is  perhaps  the  largest 
ish  Carboniferous  species  of  the  genus  hitherto  discovered,  for  several  ex* 
»  have  measured  fifteen  lines  in  length  by  twelve  and  a-half  in  width ;  and 
^ent  in  the  Museum  of  Practical  Gcolocy  would  denote  still  larger  pro- 
)ns.  The  interior  has  not  been  hitherto  discovered ;  but  upon  an  mtemal 
)bscure  Lingula-like  indications  of  occlusor  muscuLur  impressions  could  h% 
ived. 

is  Lingula  occurs  at  Gare,  in  Lanarksliire,  at  two  hundred  and  thirty-nine 
tns  below  the  "Ell  coal,"  and  from  which  locality  it  has  been  known  to  a 
1  in  Carluke  for  upwards  of  thirty  years.f  My  attention  was,  however, 
lirectcd  to  the  shell  by  Mr.  Young,  who  had  been  strack  by  its  peculiar 
rular  appearance,  and  it  was  subsequently  discovered  at  Robroyston.  north 
uEisgow,  m  beds  upon  a  similar  horizon  to  that  of  Gare,  while  the  largest 
pies  were  procured  by  Dr.  Slimon,  from  Hall  Hill,  Auchenheath,  and 
lum,  Lesmahago,  about  three  hundred  fathoms  below  "  Ell  coaL 


possess  also  an  Americsm  LinfnilA  from  iho  Pottsdam  sanflstone  of  the  Falls  of  St  Croix, 
acta,  which  is  stated  by  Mr.  Worthen  to  be  the  oldest  known  American  apocies  of  the 
.  In  shape  it  is  very  similar  to  L,  8eotica,  but  difibrs  from  it  in  scalptare  as  well  as  in 
Qvodly  ox  its  valves. 

lis  shell  has  been  known  for  many  years  in  Scotland  an  a  Poaidonomya,  but  of  which 
it  does  not  possess  the  charader. 

VOL.   HI.  ^  Qt 
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XLVTTL— LraoriA  mttiuides.    SowCTbj.    PL  t.,  figs.  S8-43, 
Unptl"  vifliMdei.     Sowerbj,  "  Min.  Con.."  lab.  sk.,  Cg,  1-2,  1S13,  =  it 
aula  rItiBiica  and  =:  L.  parallela,  Phillips'  "Geology  of  Yarkdiire,"  mJ.  a, 
plftt*  li.,  flgs.  11-15  imd  17-19,  IBSa. 

This  shell  Bppcars  to  varj  in  shi^,  but  is  iisDall,T  tnore  or  less  rc^iilidj 

I   •Uipliial  or  wvute,  with  ila  greatesl  width  cillier  lowards  the  poatcrior  or  an- 

I   tenor  atremitj.    Its  sides  are  also  eoinctium  oeart;  paralld  md  roiavki  in 

fiont,  bnt  bolb  front  and  beaks  are  in  olher  eumples  about  cqualij  and  regn- 

IbtI;   cUipticalW   attenuated.     The   valves   are  gcuerally   codtcx,   and   nuat 

,   elevated  along  tue  middle,  whcrR  there  exists  likewise  a  Uat.ness,  wUch  becnoH* 

gnduall;  wider  as  it  eitends  from  the  apei  of  the  beak  to  the  front,  the  iatenl 

,    portions  of  the  valves  sloping  rather  abraptlv  on  dibcr  side,  while  the  sui^ 

tt  markid  at   intervula  bv  a  greater  or  smaller  nuribeJ  of  coucentrie  lues  m 

lidgea  of  growth.     The  shell  under  description  has  been  referred  to  SowerbT*) 

J,,  fiiftiloidri,  beeanse  several  of  the  specimens  were  exoetlv  similar  in  shape'to 

I   Ibose  figored  b;  Sowerb;,  in  1813,  and  from  it  having  appeared  that  L.pani- 

ttla  hmSL.  tllipliea  were  only  sligbt  variations  in  shape  ol  the  Sowerbj  shell  (?). 

I   Some  palieontolM^iats  will  however,  differ  with  me  in  Ibis  (ranclBBimC  and  mat 

prefer  retaining  L,  mytiUtida  and  L.  parallela  as  wpanitc  species,  and  I  sbouu 

tw  ghid  to  adopt  their  views  if  the;  can  point  out  the  clukmcters  by  whidi  tbs 

two  can  be  distinguished.*     L.  tnytiloida  has  usuallj  a  elossy  appearanM,  awl 

was  prohnbl;  when  alive  of  a  bright  green  colour  %  it  is  also  a  coaunon  Scoitbl 

■pecies. 

In  the  |«irisli  of  C^rliike,  iiiLaunrksbire,  it  occurs  iu  the  slaty  ironstone,  at  one 

at  Uare ;  three  hundred  at  Mashock  Bum ;  three  hundred  and  tiurtr-serai  al 
Saea  Gill,  Braidwood,  and  Langshaw  Burn,  etc. ;  three  hundred  aod  tev^s&j-     , 
one  at  Kilcadzow.     It  occurs  likewise  at  TTmH  TTilt,  near  Lesmahago;  Gipel    < 
Bj^,  East  Kilbride;  Calderside  and  Aachentibber,  High  Blantyre;  fiiahiD.    i 
kng^   and  Bobrojston,  north  of   Glawiw.     In   Ben^ewshirt^   at  Oidkuo-     I 

rTj,  Tbomliebank.    In  Ajrsbire,  at  West  Broadst^me,  BeitL     In  Stiriiw-    I 
e,  at  Creigenglen,  and  Corrie  Bum.     In  Fifeshire,  at  CrW  Hortle,  etc    It 
has  also  been  found  along  the  Berwickshire  coast;  Mid  at  IbrshaU  McMlcnn,     { 
three  miles  north  of  Berwick,  a  verr  elongated  vuietj  baa  been  diaoorend  igr 
TAi.  Tate,  and  for  which  be  proposes  the  i^aignation  of  L.  eiong^a. 

XLIX. — SpiBirEEiNA  LUUKOSA.    WCaj.    PL  ».,  figs.  8-9, 
(hrtia  laminoia.    M'Cot,  "  Synopsis  of  the  Carb.  Fossils  of  Ireland,  p.  137, 
pL  xii.,  fig.  4, 1844.    Spirifrra  id.,  "  Dav.  Br.  Carb.  Mon.,  pL  tO.,  figs.  17-28. 

This  form  is  gpnerallj  sub-rhomboidaL  with  convex  Tslves,  tbe  latend  poc> 
tions  of  the  shell  being  regularly  curved,  with  acute  cardinal  extremitiM :  the 
binge-line  is  as  Ion?  as  the  greatest  width  of  the  shell.  The  area  large,  Iii- 
angular,  and  dividea  by  a  fissure  of  moderate  width.  The  beak  is  amdL  ud 
not  much  produced  above  or  beyond  the  level  of  the  area.  The  metaal  fidd  in 
the  dorsal  valve  is  broad,  more  or  less  elevated,  and  without  nba,  wbbe  the 
sinus  in  the  ventral  valve  is  wide,  and  of  modei^  depth ;  there  eiista  abo  a> 
the  lateral  portions  of  each  valve  from  sixteen  to  twenty  narrow  radiatii^  libi, 
intersected  by  closely  disposed,  sharp,  concentric,  undulating  lamins. 

This  species  evid^tlj  exists  iu  Scotland,  altbongh  no  perfect  example  vtlh 

hi*  Hlitor;  at  Biltuli  Aninud*,"  whUii  diiKribiiij[  Umtala  nmtiliUm.  Dr 

Jre'*  idBte  xvi.,  Os.  fi,  bi  probaUy  balanEins  lo  tba  RMdea  In  oMMfan.  I» 
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its  shell  entirely  preserved  has  hitherto  come  under  my  direct  observation; 
fragments  showing  the  beautifully  sculptured  surface  may  be  seen  in  the 
Museum  of  Practical  Geology,  and  which  are  stated  to  be  from  coraline  limestone 
north  of  St.  Monace,  in  Fueshire,  and  some  casts  have  been  likewise  obtained 
by  Mr.  Tate,  at  Lammerton,  in  argilaceous  sandstone,  a  little  above  the  Lam- 
merton  coal,  and  of  which  a  specimen  will  be  found  represented  upon  our  plate, 
as  well  as  a  fragment  of  shell  slowing  the  sculptured  surface.  Sp.  laminota  has 
some  points  of  resemblance  to  Spiri/erina  eristatUy  var.  octoplieata,  but  it  is 
readily  distinguished  by  the  greater  number  and  comparatively  smaller  rU}s,  aa 
well  as  by  other  peculiarities. 


We  have  now  completed  our  catalogue  of  the  Brachiopoda  hitherto 
discovered  in  the  Scottish  Carboniferous  system ;  and  although  the 
results  of  our  researches  are  no  doubt  very  imperfect,  and  that  the 
sabject  will  require  a  far  more  lengthened  investigation,  still  every 
effort  has  been  made  to  lay  before  the  reader  as  complete  a  mono- 
graph as  the  material  and  observations  at  present  assembled  would 
permit.  Time  and  continued  researches  will  no  doubt  enable 
palaeontologists  to  correct  the  errors  here  inadvertently  committed, 
as  well  as  to  determine  those  points  which  we  have  unavoid- 
ably left  as  unsettled,  or  provisional,  and  especially  so  with  re- 
ference to  some  few  forms,  of  which  we  did  not  possess  sufficient 
material. 

The  Scottish  Carboniferous  strata  have  therefore  furnished  us  with 
about  forty-nine  or  fifty  species,  among  which  may  be  noticed  many 
of  the  most  general  and  characteristic  forms  of  the  system ;  but  many 
other  species  that  are  common  in  England  and  Ireland  have  not  been 
discovered  in  our  Scottish  strata,  among  these  we  may  mention  SpU 
rifera  striaia,  S.  Mosquensis,  8.  planata,  S.  triangidaris,  8,  convolutd, 
8.  ciufpidata,  8.  distaris,  8.  triradialis,  8.  trUegricosta,  Gyrtina  septosa^ 
C.  carbonaria,  Athyra  expansa,  Bhynchonella  acuminata,  R.  reniformis, 
H.  flexistria,  B.  angulaia,  Chonetes  comoides,  0.  papiliorMcea,  Productus 
striatuSf  P.  suh-loemSy  P.  plicatiVs,  P.  humerostts,  P.  tessellaitis,  P.  ma/r- 
garitaceus,  etc.  Although  I  have  no  expectation  that  our  Scottish 
list  will  ever  be  very  materially  increased,  still  with  diligent  search  a 
few  more  species  may  perhaps  in  time  be  added  to  those  with 
which  we  are  at  present  acquainted. 

Belgium  is  very  rich  in  Carboniferous  Brachiopoda,  and  possesses 
a  certain  number  of  species  that  have  not  been  discovered  in  Ghreat 
Britain  ;  and  with  the  view  to  ascertain  which  were  conmion  to  Scot- 
land and  to  that  country,  I  furnished  Prof,  de  Koninck  with  a  list 
and  figures  of  our  shells,  and  requested  him  at  the  same  time  to 
arrange  our  species  which  were  found  also  in  Belgium  into  his 
respective  faunas  of  Vise  and  Toumay,  and  have  been  favoured  with 
the  following  tabular  view : — 
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Prof,  de  Konmck  further  oleervea  that  out  of  oar  forty-nine  Scot- 
tiflh  species,  twenty  belong  exdnaively  to  bis  &tina  of  ViB^,  five  only 
to  that  of  Toamfty,  while  eighteen  wonld  be  conUDOn  to  the  two,  bnt 
that  he  does  not  know  where  to  locate  my  Froduclut  Youngiaiati, 
Spirifer  Carlukieiwte,  and  Lirujula  Scotica,  as  they  have  not  been 
foond  in  Belgium,  nor  does  ho  know  where  to  place  the  LmgvlA 
aquamifomm,  L.  mylHwies,  Bad  Discina  natida,  so  tbait  in  a  general 
way  some  thirty-eight  or  forty  of  oar  species  have  been  found  at 
Vis^,  while  twenty-three  o(«ar  also  at  Toumay. 

It  may  likewise  be  obaervcd  that  aJthoogh  some  of  onr  Scottish 
species  might  vie  in  aize  with  those  of  Engluid  and  Ireland,  yet  as  a 
general  rule  Scottish  diells  of  the  Carboni^rooa  period  am  mock 
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smaller,*  bat  not  the  less  interesting  on  that  account,  and  are  in 
many  instances  far  more  perfectly  preserved  than  any  similar  species 
hitherto  noticed  fix)m  other  countries,  so  that  we  have  been  enabled 
in  several  instances  to  complete  the  descriptions  of  the  characters 
both  internal  and  external,  which  were  but  imperfectly  made  out  in 
our  larger  work.  In  a  very  interesting  paper  hy  !Mr.  McAndrews  on 
the  comparative  size  of  marine  moUusca,  it  is  clearly  proved  that 
**  although  the  size  attained  by  moUusca  may  be  influenced  by  various 
conditions  in  difierent  localities,  as  a  general  rule  each  species  attains 
its  greatest  size,  as  well  as  its  g^atest  number  in  the  latitude  best 
suited  to  its  development."  Much  has,  however,  to  be  learned 
relative  to  the  habitats  and  distribution  of  the  British  Carboniferous 
species,  and  correct  lists  of  those  peculiar  to  each  horizon,  zone,  or 
stage,  have  still  to  be  drawn  up,  as  well  as  those  that  partake  of 
a  larger  or  more  restricted  vertical  range  ;  and  indeed,  when  prepai>- 
ing  my  monograph  for  the  Palapontographical  Society,  I  found  that 
the  information  I  could  obtain  upon  this  very  important  subject  was 
so  scanty,  and  often  so  unsatisfactory  and  contradictory,  that  I  was 
obliged  to  confine  myself  almost  entirely  to  the  working  out  of  the 
species,  which  had  themselves  been  thrown  into  much  confusion,  on 
account  of  the  multitude  of  erroneous  identifications  or  mis-naming 
prevalent  in  almost  every  British  public  and  private  collection,  while 
the  nomenclature  was  likewise  most  heavily  burdened  with  a  vast 
number  of  synonomous  and  useless  denominations.  It  could  not, 
therefore,  be  expected  in  most  instances  that  local  enquirers  could 
furnish  that  correct  information  relative  to  the  distribution  of  the 
species  in  their  particular  districts  until  they  had  become  familiar 
with  the  characters  of  the  species  themselves ;  it  would  have  to  a 
certain  extent  been  just  as  if  we  were  to  expect  that  a  person  could 
read  fluently  who  was  but  very  imperfectly  acquainted  with  the 
name  and  shape  of  his  letters  ;  but  it  is  to  be  hoped  that  before  long 
that  important  information  will  be  forthcoming,  and  which  no  one 
could  furnish  or  work  out  so  well  as  those  who  reside  in  the  localities 
where  the  fossils  are  found.  The  difficulty  and  perplexity  I  so  often 
experience  in  the  identification  of  specimens  and  species  should  deter 
many  who  may  be  even  less  experienced  than  myself  fiK)m  too  hastily 
supposing  that  a  shell  which  may  not  be  familiar  to  their  eye  is 
really  new  ;  for  in  order  to  ascertain  whether  a  species  is  in  reality 
BO,  a  very  considerable  amount  of  research  is  required,  a  research 
many  cannot  undertake,  from  the  want  of  books  or  means  of  com* 
})arison.  I  would,  therefore,  urgently  impress  upon  the  minds  of 
young  palaeontologists  the  very  great  importance  of  caution,  and  not 
too  hastily  or  highly  consider  as  new  what  they  might  not  be 
acquainted  with,  otherwise  the  science  will  become  so  burdened  with 
synonyms  and  useless  denominations  that  it  >vill  deter  many  from 

*  Conditions  arising  from  food  and  cliinnt-o  no  doubt  modify  form  and  size,  and 
modifications  of  form  not  amounting  to  malformation  might  arise  from  diseased 
condition. 


|nm8uiituig  %  rtuQT  wliibu  noiild  fttm  ifai  ^*"""|J*Aff *  *i^"  liw6  lost  iu 
those  bhftraui  whidi  Natme  Imjn  open  to  Om  stndioiiu  mind. 

A  ooRoot  flection  of  the  Bntidi  CSazbonifiMNnu  System,  with  m  Ikft 
of  ihe  flpeciefl  peculiar  to  eechioiie  or  ■Cese^  Miwellasof  Uioee  wludk 
poflflcflp  a  greater  vertioal  mnge,  ia»aa  wehayeabeadj  stated,  a  gmt 
aesideratiim,  and  is  a  snlgeot  weU  worthy  of  the   attention  of  tlie 
geologist  and  paheontologiflt.    Snoh  aninvwrtigatimi  is  being  csnied 
out  fay  Doctors  White  and  Oppal,  Pro£  Sness,  Mr.  Bngene  De8loog>> 
champs,  and  others  wiUi  ve&rance  to  the  Jnxassio  strata ;   and  the 
others  systems   have  faeen  likewise  to  a  greater  or  lesser  extent 
similarly  investigated ;  faat  the  Caihomferons  one  (which  is  so  fir 
spread  and  so  important)  appean  to  have  been  in  reality  less  oam- 
pletely  and  carerally  stndiea  wiUi  reqieot  to  ilie  distribation  of  iti 
species  than  almost  any  other;  although  we  possess  many  vafauUa 
works  fay  several  of  our  most  eminent  geolo^psts  and  paleontoloMti 
in  which  the  system  and  Ibsmls  have'been  mmntefy  described    Two 
mat  helps  wluch  recent  species  afford  are  almost  entarely  precbM 
nom  the  paleontologist^  that  is  to  say,  the  power  of  being  aUe  to 
anatomically  examine  the  animal,  and  the  absence  of  that  oolorstioii 
which  is  often  of  so  much  assistance  in  the  discrimination  of  recent 
shells ;  and  when  we  reflect  how  vivid,  beaatiftd,  and  varied  must 
have  been  the  tints  which  once  adorned  the  now  black  and  dingy 
fossil,  we  ai'e  delighted  when,  by  some  fortonate  accident,  some  le- 
mains  of  that  colour  is  faintly  preserved  upon  a  shell  which  has,  for 
almost  countless  ages  been  concealed  from  the  sight  of  man.    The 
interiors  and  well  preserved  internal  casts  should  likewise  be  care- 
fully collected,  for  upon  them  are  impressed  many  signs  which  can  be 
interpreted  by  the  experienced  palaeontologist,  and  lead  him  to  re- 
construct and  describe  many  characters   in  an  n-TiiTnnl  of  which  no 
living  representatives  may  at  present  exist. 

In  the  first  pages  of  this  paper,  we  endeavoured  to  give  some  brief 
and  general  idea  of  the  principal  divisions  into  whidh  the  Carbon- 
iferous system  had  been  divided,  as  well  as  some  details  regarding 
that  of  Scotland  in  particular.  Since  then,  Mr.  Greikie,  of  the 
Geological  Survey  of  Scotland,  has  kindly  transmitted  to  me  the 
annexed  tabular  view  of  the  Carboniferous  series  of  the  Lothians,  and 
which  appears  to  be  nearly  the  same  as  in  the  western  districts.  In 
the  Lothians,  the  Braehiopoda  range  only  in  that  portion  of  the 
system,  or  section,  which  corresponds  to  the  Carboniferous  limestone 
of  England,  some  species  ranging  from  the  top  to  the  bottom  of  this 
division,  but  the  greater  number  appear  confined  to  the  lower  lime- 
stone series.  Llngula  mytilokles  is  stated  by  Mr.  Geikie  to  be  in  the 
Lothians  characteristic  of  a  zone  about  the  middle  of  the  Edge  Coal 
series ;  but  more  information  may  be  expected  as  soon  as  the  Surrey 
shall  have  published  the  results  of  their  careful  and  assiduous  labours. 

Mr.  George  Tate,  whose  knowledge  of  the  Carboniferous  system  is 
well  known,  has,  at  my  request,  favoured  me  also  with  a  note  upon 
his  "Tweedian  group,"  which  we  will  here  transcribe,  as  it  will  explain 
the  views  of  that  excellent  observer,  as  developed  relative  to  some  of 
the  oldest  beds  of  the  system  in  Berwickshire  and  Northumberland 
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TABULAR  VIEW  OF  THE  CARBONIFEROUS  SYSTEM  IN  THE  LOTHIANS. 
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"  The  Gwywacto  locfc,  noir  flifr  OMiihrh^  of  SUbwid^fr 

Lower  SQimaii  of  Mudnaoii,  bnam  flie  Tinmwmnu'  Hilu^  nUdk 
raD|pB  ihitragh  Berwkikdiize  from  wl  umUi  eeel  to  weet^outh-wrf; 
On  these  iroks  rest  nncanihnnat^  tihevpiper  beds  of  ilieOld  Bui 
SendBtone,  which  efltKin  eve  oooftnuebfy  ovethid  faj  die  CM»- 
niferonB  finmuitkm.  llie  beds  of  tids  fcrmetwm  in  BerwiAshne  ve 
oonnectod  with  thoee  of  Bdrthamberieiid,  end  Hbaip  ive  find  it  db- 
tingniaKftKlA  into  fbnrgKNips,  which  ifans  snccoed  emA,  other  k 
desoending  order :  "^  1,  The  CkMl-BieeBiim ;  2,  liiDsixnie  Grit ;  S^lhi 
Moimtem4imeBtone ;  4»  tiie  Tweedkn-gnmp. 

"  1  end  2.  Neither  tihe  Ooel  Mueseies  nor  the  IGDetone-giit  «• 
tend  into  Berwickshixe ;  faqt  it  may  be  here  observed  that  ^  tent 
Coal  Measures  is  objeotionaUe,  beesase  boUi  die  MiDstone-gnt  sad 
the  Monntsin-limestoQe  contein  ooa]  sesnis,  thongh  not  so  thick,  m 
good  inqnality,  or  so  numerous,  as  in  the  Newcastle  Coal-Field. 

"8.  Tne  Monnteinrlimesfame  spread  over  a  large  area  in  Nortfamj^ 
berlandy  bat  a  &w  only  of  the  lower  beds  appear  in  Berwidkiliin^ 
and  thej  finm  a  vety  small  portion  of  die  ooimiy.  On  die  south 
side  of  the  Lammermnir  they  ooeapy  a  nanow  strip  along  the  oossih 
firom  die  month  of  the  Tweed  to  a  little  beyond  Lammerton  Shei^ 
and  on  the  north  side  of  the  range  they  overlie  die  Tweedian  group 
from  the  Cove  harbonr  at  GockbnmBpath  to  the  northern  extremity 
of  the  county  at  Dnnglas  Bum.  Brachiopods  and  other  fbssOi, 
chscractcristic  of  the  monntain-limestone,  occnr  in  these  beds. 

"  4.  In  18v>6*  I  applied  the  term,  "  Tweedian-group"  to  a  series  of 
beds  lying  below  tne  Motmtain-lhnestonc.  They  form,  as  I  then 
stated,  the  lowest  portion  of  the  Carboniferons  formation,  lying  below 
the  Productal  and  Encrinal  Monntain-limestone  of  Northnmberland 
and  Berwickshire.  They  consist  of  g^y,  greenish,  and  lilac  coloured 
arenaceous  shales,  interstratified  with  sandstones  usually  yellowish 
or  white  slaty  sandstone,  and  thin  beds  of  argillaoeous  and  magneeian 
limestones.  ^  Lepidodendra,  coniferous  trees,  and  Stigmaria  roooideB 
occur  in  some  -parts  of  the  g^up,  but  there  are  no  workable  seams  of 
coal.  Scales  and  remains  of  nsh,  ModiolflB  and  Entomostraca  are 
tolerably  abundant  in  some  beds :  but  at  Tweed  Mill,  species  of 
Orthocerata  and  Pleurotomaria  are  associated  with  coniferous  trees. 
The  group  is  specially  marked  by  the  absence  of  Brachiopoda,  which 
are  very  abundant  in  the  overlying  mountain-limestone — generally 
freshwater  or  lacustrine  conditions  are  indicated  :  there  is  no 
evidence  of  a  deep  sea  deposit,  and  in  the  rare  instances  where  we 
find  undoubted  marine  remains,  they  are  accompanied  with  land 
plants,  which  show  that  the  deposit  was  formed  in  a  shallow  estuary. 

*  TranmoiionB  of  Berwioksbire  Club,  voL  iiL,  p.  172. 
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THE    GEOLOGY    OF    THE    SEA. 

By  S.  J.  Mackie,  F.G.S.,  F.S.A.  ' 

No  man  is  right  at  all  times,  says  the  common  proverb,  and  Geologists 
are  not  always  exceptions  to  the  rule.  Granite  has  been  looked 
npon  as  the  "  back-bone"  of  the  earth's  crust,  and  J&re  or  deeply- 
Beated  internal  heat  has  been  supposed  to  have  fused  an  ancient 
unknown  kind  of  rock  into  its  present  compact  and  crystalline  state, 
while  although  now  scarcely  anything  more  than,  at  most,  hot  water 
will  be  allowed  as  an  agent  in  the  structural  change.  The  older 
geologists  invoked  on  all  occasions  when  great  effects  were  to  be 
produced  most  terrible  commotions  and  catastrophes,  just  as  melo- 
dramatists  bring  in  blue  fire  and  demons.  Nature  is,  however,  a 
most  methodical  business  personage.  Sedate  and  steady,  she  takes 
quietly  and  methodically  ever}*thing  with  which  she  has  to  do,  and 
keeps  her  accounts  properly  by  double  entry.  K  you  draw  on  her 
on  the  one  hand,  immediately  she  pays  into  her  bankers  on  the  other. 
Nothing  goes  down  on  the  one  side  of  her  accounts  but  instantly  sho 
makes  some  entry  on  the  other. 

K  the  sea  now-a-days  is  salt,  depend  upon  it  "  Old  Ocean"  is 
charged  for  that  material  somewhere  in  Dame  Nature's  ledger. 

This,  perhaps,  is  a  humorous  way  of  getting  at  a  curious  question. 
I  have  been  asked  it  more  than  once,  and  being  asked  has  often  set 
me  thinking — 

Was  the  sea  always  salt  ? 
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Ifmttheqneslionlijitflrif,  andbflfiag  fniil^ilMralte^  I 
do  not  evon  laj  that  I  diaU  amrwer  it;  bat  mi  I  haswB  mam^Sam 
thonght  about  it,  wbat  I  have  thought^  and  ao  hr  aa  I  know  lAd 
otbenbave  thought  about  it^  I  will  just  pot  down,  aa  mncihy  parinfi^ 
for  the  benefit  of  the  xBaderaa  my  own. 

Let  UB  go  back  at  onoe  to  the  time  when  tiha  dry  land  first  appearai 
Was  it  the  ''  salt  aea"  then  aa  now  P  Or  were  ita  waten  fiedHi^ 
Baiter,  or  of  other  kind?  Were  the  wares  aa  rough  aa  in  our  oaa 
storm  J  seasons,  the  winds  as  variable  or  as  strong  before  the  fiirt 
snow-flakes  fell  as  they  have  been  sinoe  P  Did  those  winds  k 
sportive  play  catch  up  into  the  dry  air  the  dust-grains  pounded  \f 
battering  breakers  from  the  adamantine  rocks,  and  strewn  aJong  ths 
shores  ?  Was  the  waste  of  land  by  sea  and  air  aa  rapid  then,  or 
faster,  slower  than  its  present  perishing  and  degradation  P  Wen 
the  mechanical  actions,  now  most  active,  as  active  then,  or  wn 
chemical  changes  quicker  then  or  more  assistant  to  the  attridvs 
powers? 

Is  ibis  to  got  into  dreamland?  Are  we  rivalling  the  basekss 
visions  and  imaginings  of  the  old  physicists  in  such  inquiries  ?  Or 
are  tlicy  real  sensible  queries  which  it  is  the  business  of  science  to 
answer  ? 

Harder  questions  have  been  put  for  scientific  solution,  and  have 
been  answered ;  simpler,  and  not  answered  yet. 

No  man  must  8tudy  geology  without  a  bold  heart  and  patient 
endurance ;  be  must  be  a  good  soldier  in  the  cause  of  science,  or  he 
is  unfit  for  a  geologist.  With  old  and  deep-rooted  prejudices  to  com- 
bat; with  doubts,  and  contradictions,  and  ancient  fallacies  to  do 
battle  against ;  himself  often  on  weak  and  slippery  grounds,  he  must 
be  beforehand  prepared  for  many  reverses,  many  changes  of  positions, 
many  retreats  and  abandonments  of  theories  and  deductions,  content 
alone  in  looking  forward  to  the  elimination  of  truth  in  the  end,  and 
regarding  every  defeat  as  a  victory,  if  it  lead  him  to  higher  grounds 
of  advantage  and  securer  positions  of  future  progress.  Many  modi- 
fications of  fonncr  theoretical  conclusions  have  already  taken  place, 
and  more  viiist  follow. 

Tlie  natural  method  of  investigating  ancient  physical  phenomena, 
and  of  considering  their  results  and  efiects  by  a  strict  comparison 
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^th  present  and  historically  recorded  inflnences,  so  admirablj  and 
widely  propagated  by  the  philosophical  Lyell,  has  imdonbtedly  been 
carried  to  the  extreme  by  unreflecting  votaries  of  our  science,  in  the 
attempt  to  ulaitify  the  phenomena  of  remote  geological  ages  with 
those  going  on  now  around  us.  As  in  chemistry,  there  are  two  ways 
of  determining  the  composition  of  a  substance — analysis  and  sffri' 
thesis — the  taking  to  pieces  and  the  putting  together,  so  in  naturo 
there  are  univei'sally  two  ways  in  which  physical  influences  may 
operate — separation  and  combination.  One  substance  liberated  by 
chemical  action  under  one  condition  may  combine  with  another  sub- 
stance in  another  condition,  and  a  third  clement  may  thus  be 
liberated  which  might  bring  another  influence  into  play  from  which 
other  combinations  and  other  liberations  would  follow,  so  that  in  the 
endless  changes  which  are  capable  of  thus  being  effected,  we  might  in 
the  lapse  of  time  find  Nature  still  adliering  to  fundamental  })liijsi4:al 
lawsj  but  working  in  quite  an  ojiposite,  or  at  any  rate  a  very 
different,  manner,  to  the  identity  thoughtlessly  or  in  the  heat  of 
enthusiasm  anticipated  or  presumed. 

But  to  return  to  our  first  question.  "Was  it  the  briny  ocean  that 
ebbed  and  flowed  around  the  primordeal  gneissic  island-tracts,  and 
washed  and  triturated  the  sand-granules  and  clay-atoms  of  the 
■*  Bottom-rocks,"  which  formed  their  strands  ? 

To  set  methodically  to  work  to  answer  this  we  must  begin  at  the 
beginning ;  we  must  get,  if  we  can,  at  some  idea  of  what  the  first 
crust  of  the  globe  was  like,  and  what  first  produced  the  sea.  One 
man  of  high  note  as  a  geologist  and  chemist  has  done  something  for 
us  on  the  first  point,  Mr.  Steriy-Hunt,  a  gentleman  connected  with 
the  Geological  Survey  of  Canada — a  country  where  the  greatest 
development  of  those  old  primitive  rocks  is  displayed — ^has  made  use 
of  the  opportunities  of  his  vocation  to  investigate  the  chemical  con- 
ditions of  those  most  ancient  known  strata,  and  haij  given  us  as  a 
conclusion  of  his  researches,  that  in  the  primitive  crust  of  our  planet 
**  all  the  alkalis,  lime,  and  magnesia  must  liave  existed  in  combina- 
tion with  silica  (quartz)  and  alumina  (clay),  forming  a  mixture  which, 
perhaps,  resembled  dolerite,  while  the  veiy  dense  atmosphere  would 
contain  in  the  form  of  acid-gases  all  the  carbon,  chlorine,  and  sul- 
phur, with  an  excess  of  oxygen,  nitrogen,  and  watery  vaj)our."     These 
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dednctJons  are  of  eomwe  t— ed  upon  chemitMl  diAfc ;  liJ  wliallwriitf 
accept  them  literally  or  not,  it  ia  inobaUo  that  uomMhmg  rerjVki 
this  state  of  things  did  ezist  at  the  remote  period  MSerred  to,  and  at 
maj  therefore  accept  them  as  data  to  proceed  upon. 

Next,  then,  comes  the  qnestion  how  the  first  sea  was  fbrmedf 
-NataraUy,  we  should  think,  in  the  sequence  of  events  incident  on  tb 
natoral  refrigeration  or  cooling  of  our  planet.  After  the  consolidih 
tion  of  the  first  crust  of  the  glohe,  we  shonld  naturally  expect,  ikd 
the  condensation  of  the  atmospheric  vapours  should  succeed.  Heao^ 
the  first  rain-fall  should  have  pyroduoed  the  first  ocean.  Was  thefint 
ocean,  then,  of  fresh  waterP  Waita  while.  Let  na  look  at  hoth  site 
of  the  case ;  for  this  rain-fall,  perhaps  long  continued,  mnst  hmm 
fallen,  if  our  assumption  he  rights  on  what  wonld  be  practically'a 
globe  of  dolcrite.    And  what^  then,  would  be  the  result  P 

Mr.  Sterry-Hunt  will  help  us  again.  He  will  speak,  periu^  ■ 
the  concise  language  of  science — a  language  unintelligible  oflen  to 
the  masB,  because  it  is  a  "  short^hand,"  so  to  express  it,  which  pn- 
Humcs  and  requires  a  considei*able  amount  of  knowledge  on  the  pari 
of  the  reader,  but  which,  in  tlic  sentence  we  shall  quote,  is,  we  thixik, 
sufficiently  intelligible  to  all. 

"  The  first  action,"  says  the  investigator  referred  to,  "  of  a  hot  add 
rain  falling  upon  the  yet  uncooled  crust,  would  give  rise  to  chlorides 
and  sulphates  with  tlie  separation  of  silica ;  and  the  aocnmulation  rf 
the  atmospheric  waters  would  form  a  sea  charged  with  salts  of  5od% 
lime,  and  magnesia." 

Chemical  deductions  carried  still  further  bring  us  to  another  stage. 
"  The  subsequent  decomposition  of  the  exposed  portions  of  the 
crust" — those  not  covered  by  the  primeval  ocean — "  under  the  influ- 
ence of  water  and  carbonic  acid,  would  transform  the  felspathic  por- 
tions into  a  silicate  of  alumina  (clay)  on  the  one  hand,  and  n^lTfaliTw 
bi-carbonates  on  the  other ;  these  decomposing  the  lime-salts  of  the 
sea,  would  give  rise  to  alkaline  chlorides  and  bi-carbonate  of  lime, 
the  latter  to  be  separated  by  precipitation,  or  by  organic  agency,  as 
limestone." 

In  this  way,  then,  we  arrive  at  the  continued  formation  of  chloride 
of  sodium,  or  common  salt,  in  the  sea,  as  also  of  the  manner  in  which 
the  siliceous  (flnity-sandstones,  quartz-rock,  Ac.),  calcareous  (lime- 
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stones),  and  argillaceons   (clays,  shales,  &c.)   ingfredionifi  of  our 
earth^s  cmst  were  geuerated. 

Wc  ore  now  brought  to  that  age  of  remote  granitoid  or  gneissio 
Tocks  which  arc  tlic  oldest  presented  to  ns  at  this  hour  of  the  ancient 
primeval  stratA.  These,  as  it  is  as  well  to  call  by  a  general  name, 
"we  shall  term  by  their  Canadian  title  of  "  Laurentian."  These  are 
the  rocks  which  constituted  the  first  dry  land  above  the  water — at 
least  are  the  oldest  rocks  of  which  any  traces  remain. 

Now  gneiss,  in  broad  terms,  may  be  stated  to  be  regenerated,  or 
at  any  rate  modified  granite.  Its  constituent  minerals  are  the 
same  ;  tlie  like  three  ostensible  substances  are  tliere — quartz,  felspar, 
And  mica.  Quartz,  one  need  scarcely  say,  is  one  fonn  of  silex,  or 
flint ;  and  mica  is  a  compouTid  of  alumina,  sihca,  potash,  iron,  and 
flnoric  acid.  It  is,  however,  the  felspar  which  possesses  the  chief 
interest  in  our  present  speculations.  Felspar  has  an  alkaline  base, 
either  soda  or  potash.  Naturally,  therefore,  felspathic  rocks  are 
primarily  separated  into  two  sorts — soda-felspar  and  potash-felspar ; 
the  other  alkali,  the  volatile  ammonia,  while  linking  itself  with  clays 
and  argillaceous  earths  not  entering  into  any  combination,  affording 
a  felspathic  product  of  the  two  bases,  soda  and  potasli,  as  they  occur 
in  granitic  and  gneissic  rocks ;  the  former  only  exists  in  a  solnblo 
state,  the  potash  in  its  combination  producing  an  insohtble  result. 

No  one  could  describe  every  purpose  and  all  the  phases  of  even 
any  ordinary  object  at  once,  and  still  more  to  do  so  properly  we  most 
devote  something  to  other  objects  to  which  it  may  be  perhaps  even 
only  remotely  related,  or  with  which  it  may  be  only  casually 
associated. 

If  we  selected  a  watch,  for  example,  it  would  not  be  sufficient  to 
explain  that  it  was  an  instrument  for  measuring  time,  on  the 
principle  of  an  uncoiling  spring  checked  in  its  rate  of  unfolding 
by  a  little  toothed  bar  of  steel ;  the  inquiring  mind  would  naturally 
ask  for  fuHher  explanation,  and  we  should  thus  be  led  into  mechanics 
to  explain  the  principles  of  the  action  of  the  mechanism ;  into  metal- 
lurgy and  jewellery  to  explain  the  value  and  requisites  of  the 
materials  employed ;  we  should  be  carried  on  to  clocks  and  pendulum- 
motions;  and  finally  onwards  still  to  the  general  history  of  the 
methods  of  measuring  the  passage  of  time,  from  candle-burning  and 
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(Kid'TBiiiilii^  to  nodarn  diTonometen,  lBTira<>w&te3m,  KBd  la  Hi 
d>]if«*^  frifcMui  sot  Iferger  tb&a  sliilliDgs,  oiAngfactaywd  at  iIub  dtj  ■ 
ifaa  ftmon  oU  oitj  of  Ocatera. 

8a  it  ia  in  inreatigatiiig  axj  one  mlgect  of  geological  liiatorr.  S* 
nisgleddo  we  find  it,  ao  asaociatBd  with  otli^  topies,  as  to  be  onlj 
TfjiiMiiJ  or  oompidbBBded  bjr  mj--  ntOHrM  Kid  vny  i£laml 


Look  at  that  Htile  i^  iamaag  from  ttw  baM  of  flia  dialk  iViii^; 
and  triokling  omruda  to  the  gnoa  mwHtnra,  Tba*  ifil 
ftrongfa  the  diaU[>iodE,  and  ftnr  of  tta  need  a  abxana^ 
tte*  the  OTTBlal-toolEing  wafer  ngatMna  a  lai^  aoioaat  of 
Batter,  for  the  eridenoe  ia  plain  in  the  incnutation  of  the  Ints  tt 
itiolEa  and  otimr  ol^eotB  in  ita  rippling  eBorae ;  but  still  we  want  fit 
dHmiat^s  art  to  know  tilut  it  is  ceftionie  aeid  gaa  whioh  eaaUea  Ibl- 
water  to  diBBolre  oitt  diat  ohal^  matter  fitno  the  solid  hilla,  to  hidj 
it  in  aidation,  end  tliat  it  ia  when  the  water  Ubentes  somo  pottiee 
of  that  gaa  into  the  atmosphere  tliat  tlie  water  beoo 


nutaining  the  whoto  of  its  chalk;  load  and  the  encroating 
ia  deposited. 

So  other  waten  and  other  springs  issning  &om  othor  rodcs,  ni 
in  other  countries,  contain  other  Tnaterials  in  solution  aooording  to 
the  nature  of  the  substance  they  permeate,  as  witness  thb  noboa- 
lakes  of  Egypt,  tlie  carbonate  of  soda  springs  of  Carlsbad  and  Vichy, 
the  siliceous  waters  of  the  geyeers,  and  the  ordinary  calybcate  and 
ID0<liDiiial  sprioga. 

Kow  tur  ugiiii  upon  ages  tbronghoat  all  time  ainoe  tbo  dn  Wi 
has  peered  above  the  sea  has  the  pooolation  of  water  and  the  issmng 
of  springs  taken  place ;  from  tbe  hour  when  tile  first  rain-drops  M 
unto  the  present  have  the  dissolving  and  re-oomlaniiig,  the  nndoing 
and  re-forming  processes  been  going  on.  What  has  been  taken  hum 
one  place  has  been  carried  to  another.  What  has  been  token  from 
the  land  has  been  given  to  the  sea. 

When  we  consider  all  the  vast  amount  of  clays  mingled  with  the 
other  strata  in  the  earth's  crust  has  been  originally  derived  from  the 
decomposition  of  the  feUpathio  minerals  of  the  old  gneissio  rocks,  we 
pMCoive  by  comparison  at  onoe  the  importenco  of  the  port  which  the 
e  carbonates  finroed  in  the  decomposition  of  the  alkaUfenna 
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silicatos  or  felspars  mxist  hare  played,  as  they  still  continiie  to  do,  in 
the  chemistry  of  the  sea.  Hence  the  analyses  and  study  of  the  per* 
colating  waters  of  the  remaining  areas  of  those  ancient  gneissic  and 
bottom-most  sedimentaiy  rocks  must  be  one  of  the  chief  points  in  the 
elucidation  of  our  question,  Was  the  sea  always  salt  ? 

Another  point  of  interest  still  remains,  namely  the  study  of  tha 
present  const UucaU  of  those  old  primeval  rocks.  If  water  dissolves 
ont  certain  substances  from  them,  and  the  dissolution  has  been  going 
on  for  ages,  it  follows  there  must  be  a  diminished  quantity  or  absence 
of  certain  soluble  materials,  and  by  consequence  a  proportionate  pre- 
dominence  of  insoluble,  in  the  residue  of  w^hich  their  present  consti- 
tntion  consists. 

The  yellow  com  waves  its  golden  seed-bearing  spikes  in  the 
Bommor^s  breeze,  and  the  liarvest  is  reaped  and  stored  into  bams ; 
but  the  farmer  in  the  inclement  days  of  winter  spreads  his  fields  with 
manure,  and  ploughs  and  furrows  the  soil,  opening  and  turning  it 
up  to  the  rain,  the  frost,  and  the  air. 

And  why  P  To  replace  that  which  the  com  has  extracted,  and 
that  the  elements  in  their  chemistry  and  powers  may  manipulate 
fresh  substances  required  for  anotlier  crop. 

If  we  analysed  the  soil  before  the  crop  was  grown,  would  it 
be  the  same  as  after  the  crop  was  reaped  ?  Assuredly  not,  so  if  we 
analyse  the  ancient  rocks  after  ages  of  loss  of  certain  original 
ingpredients  by  the  incessant  dissolving  action  of  percolating  springs, 
they  would  shew,  as  we  have  remai'ked,  a  poverty  of  some  sub- 
stances and  a  superabundance  of  others.  Thus  it  is  that  while 
we  find  the  potash  small  in  quantity  in  alkaline  and  sahne  waters,  wo 
find  it  locked  up  in  superabundant  propoi'tion  in  orthoclase  and  other 
indissoluble  forms  in  the  constituent  rocks  of  the  earth's  crust,  while 
Boda,  which  we  find  abundant  in  alkaline  and  saline  springs,  is 
observed  gradually  to  diminish  in  quantity  from  the  oldest  granitic 
and  gneissic  rocks  through  their  regenerated  materials  in  the  paleo- 
zoic, secondary,  tertiaiy,  and  recent  eras,  becoming  less  and  less  as 
their  periods  of  formation  approach  our  own. 

These  conditions  and  results  are  readily  and  mutually  explained 
by  the  soluble  substances  found  in  mineral-bearing  waters,  and  by  the 
actual  constitution  of  the  residue  of  the  rock-mass.     So  the  double- 
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entry  in  Nittnre'i  luKmooU  satbifii.4  us  of  tbe  ooi'ioolituuB  of  oar 
elusions ;  ftnil  we  must  alw&j!)  find  the  donblo-eotiT'  if  m>  widi 
rcrify  OOP  specolaiiima — they  are  of  do  roliatice  witlionc 

Now  the  ftprings  issuing  from  clay  strote  ara  chsraclerind 
|H«dominNioe  of  iu<oarboQirt«  of  soda  with  the  ki-cnrtwnatv  of 
■bd  magnem,  tar  the  almospberio  waters  charged  with  at 
■ridgM,inpen»Wingtborock-iuBsse8,remure  tlie  aoda,  thehioe,. 
Vb»  iMflwia.  iMvii^  behtnd  the  ulioa,  altunitia,  and  potash ;  anil 
tlie  olaji  baoome  mom  and  more  san^  and  penncahle,  Uie  actiovj 
the  flhariog  wrtw  wiB  be  greater,  while  the  finer  and  compact 
reaatiBg  the  penebatioa  of  watw,  will  retain  thmr  eoda,  lime, 
Hutgneua.  Oa  these  principlee  tl«  i^emical  composition  of  Un 
aooieait  wdiioetits  must  hare  been  timmghoat  all  geological  periadi 
constantiy  changing,  and  hence  it  is  when  we  exsjoine  the  OOiriit 
tnents  of  the  aocdeat  rooka,  we  find  the«n,  whez«  preoerved 


&T(rariUe  dronmatwMaea,  containing  muc&  soda,  iha  revene  td 
ijB  obaBrrable  in  nnular  more  modem  formalKins ;  and  ancient 
those  old  LanreBtian  rooks,  they  were  doubtless  derived  from  ft* 
mioB  of  other  rocks  in  which  the  proportion  of  soda  was  Btill  greater 

And  it  is  from  the  detritos  of  the  felspar-con  atitnents  of  thoN 
old  primitive  rocks  all  over  the  globe  that,  from  the  paleozoic  en  t» 
oar  own,  the  alkaline  waters  hare  been  derived  by  ivhich  the  redt 
conBtitnting  Bilicai«e  have  been  carried  down  to  the  aea  in  the  fbm 
of  carbonate  of  eoda  to  be  trsjisfDrmed  by  the  chloride  of  calcinn 
(linK;)  parting  with  its  chlorine  into  the  chloride  of  sodium,  or 
common  salt,  while  the  carbonic  acid  was  liberated  from  the  soda  to 
combine  with  the  calcium,  whence  the  formation  of  carbonate  of  liiD» 
in  the  same  water,  the  ntechaiiical  deposition  and  segregation  by  o>^ 
gimic  agency  of  which  have  given  rise  to  the  great  masses  of  lime- 
etonea  we  find  intercalated  at  varlons  epochs  with  the  other  strat* 
of  the  earth's  crest. 

Ont  of  tliis  investigation  wo  derive  another  conclnsion 
point,  namely,  tliat  the  decomposition  of  rocka  is  much  less  ruod 
now  than  in  primeval  times,  because  the  soluble  eodn-silicates  are  lea 
abundant,  and  becaose  the  qnantitj  of  carbonic  acid,  so  powerful  aa 
agent  in  these  changes,  has  been  diminished  1^  the  fbrmation  of 
various  limestones  and  of  coaL 
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Let  US  in  conclusion  examine  the  nature  of  the  waters  which  now 
impregnate  the  great  mass  of  lower  paloH^zoic  strata  in  Canada. 
According  to  Mr.  Hunt  in  them  "  only  about  one-half  the  chlorine  is 
combined  with  the  sodium  (common  salt),  the  remainder  exifit«  as 
chlorides  of  calcium  and  magnesium,  the  former  predominating,  while 
tihe  sulphates  are  present  only  in  small  amounts." 

Comparing  the  comi)osition  of  these  waters,  which  may  be  regarded 
ms  representing  that  of  the  ancient  palaeozoic  sea,  with  our  modem 
ocean,  we  find,  as  we  have  already  theoretically  inferred,  that  the 
cshloride  of  calcium  (lime)  has  been  replaced  by  common  salt  (chlo* 
ridb  of  sodium),  a  process  involving  the  presence  of  carbonate  of  soda 
and  the  furmatiun  of  carbonate  of  lime. 

Let  us  now  finally  return  to  our  question,  Was  the  sea  always 
■alt  ?  If  what  we  have  deduced  be  correct,  we  may  answer  that  the 
first  ocean  was  one  highly  charged  with  various  salts,  chiefly  chlo- 
rides of  calcium  and  magnesia ;  that,  with  the  continued  action  of 
atmospheric  waters  bnnging  down  carbonate  of  soda  to  tlie  sea,  a 
cliemical  process  has  been  constantly  carried  on,  by  which  the 
chlorides  of  calcium  and  magnesia  have  been  gradually  but  con- 
iinnously  diminished,  and  the  quantity  of  chloride  of  sodium,  or 
common  salt,  proportionately  increased,  and  consequently  that  the 
saltuess  of  the  sea  is  greater  now  than  in  its  ancient  state,  and  has 
been  constantly  inci'easing  &om  the  remotest  times  unto  our  own. 


ON  THE  GEOFiOOY   OF  THE   STONESFJELD  SLATE  AND 

ITS  ASSOCIATE  FOilMATiONS. 

BY   WILLIAM    S.    UORTON,   OF   LIVERPOOL. 

There  are,  perhaps,  few  spota  richer  in  the  "  time-hallowed  memo* 
ries  of  the  past"  than  tlie  old  town  of  Woodstock,  near  Oxford.  In 
its  immediate  neiglilx>urhood  once  stood  a  royal  palace,  where,  as  the 
readers  of  Scott  will  doubtless  remember,  many  of  the  scenes  in  one 
of  his  novels  are  laid.  The  site  of  this  ancient  fabnc  is  now  occu- 
pied by  the  more  stately  pile  of  IJlenheim,  the  princely  residence  of 
the  Duke  of  Marlborough.  In  the  park  there  is  a  spring  still  termed, 
in  allusion  to  the  legend  more  or  less  familiar  to  all  students  of  Eng* 
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liah  hiatoiy,  RoMinoiid*!  well.    Ai  the  dklsBoe  of  a  fsw  mOai  oak 
memor^ls  of  our  Celtio  anoestoni  cxisfe  in  the   fimn  of  tnoat 
embowered  among  the  venenble  oaks  of  Wydiwood  ForaaL    Kii 
not,  however,  onr  present  intention  to  Imser  andd  the  many  hntoriori 
aiwociationB  of  Woodstock,  deeply  fiani^t  witlk  intetrest  aa  they  ■% 
but  proceeding  at  once  to  onr  object^  we  invite  onr  leaders  to  acooa^ 
pany  ns  in  a  geological  nunUe  to  the  village  of  Stoneafield,  sitnahJ 
m  its  vicinity,  at  a  distance  of  between  three  and  firar  mika.    Bf  fir 
the  most  agreeable  portion  of  onr  road  traveraea  the  nicUuesip 
slopes  and  luxoriantly  wooded  |;lade8  of  "RU^Iioiwi  Pkrk:  lesfny 
these  behind,  we  soon  arrive  withm  sight  of  our  destination.    Asvt 
approach  the  village  we  perceive  it  to  oocapy  the  aides  and  smuai 
of  a  somewhat  elevated  ridge  of  land,  and  onr  attention  will  nefcfli 
to  be  arrested  b^  the  numerons  piecipitona  piles  or  monnds  of  ff^ 
stones  surrounding  it  in  every  direction,  and  from  long  expossn  li 
the  weather  simulating  at  a  distance  mnch  of  the  bleak  and  nggti 
aspect  of  natural  cliffs  and  storm-beaten  craga,  hot,  aa  we  disoofirii 
due  time,  they  arc  in  reality  the  gradually  aocnmnlated  refuse  of  lk» 
slate  pits  we  design  to  visit  in  the  course  of  our  excorsion.    Befim 
ascending  the  hul  into  the  village,  the  tourist,  eapecially  if  ai  al 
interested  in  antiquarian  pursuits,  may  profitably  devote  a  short  tint 
to  the  examination  of  a  Roman  villa,  although  but  few  traces  of  it 
exist  beyond  a  ix>rtion  of  its  tcssclat<»d  pavement,  for  the  protoctioi 
of  which  a  rude  liovi*l  has  Ik^ou  erected.     This  relic  of  that  distant 
cm  whfii   Hriiaiii  w:is  a  ]»n>viiico  of  the  Roman  empire,  and  this 
6iM|Uo.sli'ivd  vuk'  of  ( )xfonlsliire,  the  summer  retreat  of  some  wealthy 
citizen  of  tliu  *'  Eternal  City,"  is  naturally  suggestive  of  the  rt'Qection 
tliat  the  ohjeet  «»f  our  visit  to  Stouesfield  is  in  onler  to  examine  the 
n»eonls  of  ananticjuity  so  !x*niote,  that  even  the  far-receding  vista  of 
Roman  annals  ailbnis  no  panillel  by  which  a  comparison  may  be  insti- 
tuted— an  anti(juity  so  vast  that  the  very  existence   of  the  human 
race  furnishes  no  chronologj-  adequate  to  express  the  distance  of  a 
pt*riod  so  deeply  enshrined  in  the  dim  eternity  of  the  past.     Let  ns, 
then,  invoke  the  aid  of  jreologieal  science,  which  alone  can  roll  back 
the  strong'  ban-iei^  that  have  so  long  walled  up  the  sepulchre  of  tliat 
ancient  time,  and  reveal  to  its  disciples  the  various  mysterious  forms 
and  phases  of  life  that  prevailed  during  an  age  of  which  the  historian 
takes  no  cognizance,  and  whose  only  arcliives  are  engravcni  on  ilwsj 
"  tables  of  stone,"  some  of  whose  quaint  inscriptions  and  marvellom 
heiroglyphs,  as  eniljodied  in  the  Ijower  Oolitic  rocks  of  Stoneslielil, 
it  is  our  present   task  to  examine,  and   as   far  as   practicable  to 
decipher. 

Sti-angers  who  visit  this  village  almost  invariably  have  one  or  other 
of  two  queries  proposed  to  them  by  its  inhabitants,  either  ''Do yon 
want  a  few  thousand  slates  ?"  or  '**l)o  you  want  any  fossils  ?''  Tho 
products  thus  alluded  to  form  the  pnnciple  support  of  the  villagt»ns 
and  are  (ihiefly  obtained  from  the  slaty  fissile  bed  occurring  at  tho 
iNise  of  the  IJath,  or  Great  Oolite,  that  being  nowhere  devcloix^d  on 
so  extensive  a  scale  as  at  Stonestield,  although  present  in  some  other 
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ocalities,  Sevenhampton,  near  Cheltcnliam,  and  CoUey  Weston, 
S^orthamptonsliire,  is  thence  denominated  Stonesfield  Slate.  This 
xjd  of  slate,  although  not  exceeding  six  feet  in  thickness,  is  of  con- 
liderable  local  value  for  roofing-purposes  ;  and,  indeed,  all  over 
Dxfordshire  more  or  less  of  Stonesfield  Slate  may  be  observed  on  the 
t)ofs  of  the  houses,  churches,  and  other  buildings.  It  contains  some 
)ebb1es  of  a  rock  very  similar  to  itself,  which,  as  Sir  C.  Lyell 
raggests,  may  liave  l)cen  portions  of  the  same  l>ed  broken  up  and 
lubsequently  re-deposited,  and  when  first  raised  is  very  compact,  but 
kfter  having  been  exposed  to  the  action  of  frost,  readily  divides  into 
Jhin  laminro,  and  in  that  state  is  dressed  with  the  hammer,  and  pre- 
>ared  for  the  market.  Unlike  its  equivalent  formation  in  Gloucester- 
liiro,  the  Slate  is  not  exposed  in  open  quarries,  but  worked  by  means 
»f  well-like  shafts  penetrating  the  overlying  Oolitic  strata,  and  vary- 
ng  in  deptli  from  thirty  to  sixty  feet,  according  to  the  level  of  the 
lurface-ground.  Although  the  Stonesfield  Slate  will  receive  the 
argest  share  of  our  attention,  yet  these  overlying  beds,  which  are,  in 
lesccnding  order,  the  Cornbrash,  Forest  Marble  and  Bath  Oolite 
leniand  a  brief  notice  that  perha])s  will  not  be  deemed  out  of  place. 
Jelow  the  Stonesfield  Slate  a  femiginous  l>ed  of  Inferior  Oolite  may 
«  observed  at  the  base  of  the  hill  in  the  adjoining  parish  of  Fawler. 
[*bis,  since  the  time  of  its  discovery  (February,  1859),  has  been 
airgely  quarried  for  iron-ore,  and  found  to  contiiin  a  considerable  per 
entage  of  that  metal.  At  a  distance  of  about  four  miles  fiim 
>tonesfield,  in  the  same  direction,  near  Charlbury,  the  Lower  Lias 
ras  exposed  some  years  since  by  a  cutting  of  the  Oxford,  Worcester, 
jid  Wolverhampton  railway,  and  j'ielded  some  beautiful  specimens 
'f  AimnoHitcs  lylanicostatus,  Fleurotomaria  Anrflica,  and  other  Liassic 
ossils. 

The  Cornbrash  presents  itself  in  this  district  as  a  hard,  coarse, 
laggy  limestone,  with  thin  bands  of  bro^vn  marls  and  clay,  and  when 
a  a  state  of  decomposition  furnishes  a  valuable  soil  for  agricultural 
►urposes.  It  may  be  studied  to  advantage  in  the  neighbourhood  of 
¥itney,  more  especially  at  a  quarry  on  the  side  of  the  Woodstock 
oad,  where  fine  spe(;imcns  of  rholaihrmya  Murchmmi  (?)  are  abun* 
iant,  associated  with  a  species  of  Nautilus  fiV.  itiflatus?),  Ammoniiea 
\i«cujf,  A,  Her  veil  ii,  ^^^  another  species  too  imperfect  for  identifica- 
ion ;  also  Terehratnla  maxiUaht,  Carch'um  disshm'le,  Grcsshja  jpere* 
riiia-y  and  Isorardia  minima.  This  pit  has  also  furnished  some 
ntercsting  sea-urcliins,  Nm-lcoliics  sinuahiH,  N.  clunicularis,  and  a 
3W  finely  preserved  examples  of  Hulccfi/pm  depressus ;  also  a  soli- 
liry  specimen  of  Ghjphia  rostratu^  a  cnistacean  allied  to  the  lobsten 
n  addition  to  the  above,  from  some  shallow  openings  on  Curbridge 
Jommon  have  been  collected  Trigonia  costafa,  T,  imjnrssa,  Lima 
ibbosa,  Astarte  cZ^//<uw,  A.  cKcavata,  Mod  tola  plkatn,  M,  hipartlfa, 
rith  IWehrtUula  ohovnta,  a  shell  that  is  very  abundant  in  this  locality, 
nd  highly  characteristic  of  the  Cornbrash,  and  very  rarely  a  beau- 
fnl  species  of  sea-urchin,  Acrosalinia  hemicidaraidvjt.  The  Forest 
[arble  derives  its  name  from  the  adjacent  forest  of  Wychwood, 
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wliorp  it  is  W^lf  (Icwt'lopeil.  Sov«irKl  motions  nro  well  «xpo«d  rf 
tiie  qiiHTie*  newr  the  Wilaajr  Conctcry.  wttm  ilo  opper  rwvnion  em- 
■ilta  of  a  dvfc-oirfoand  twdofdar  oonUiuiiii]^  Rhym-AmtfiUa  cmici— , 
nnbmtaU  digona,  nd  T.  m^Obaa,  vHOi  f<pin<w  of  Cidsris.  ni 
mnta  of  PeatMrinitM.    lUcahvis  diviilcMl  ulwut  tbe  eontnbfi 

thin  fanid  of  ihtr  Maditona^  li^iA,  "' '    —    - — '  "  "^ 

atBMdlald  Shto  far  tfao  |iM|iiii%fc]H 

nodi  Tiridly  to  die  miBd  dw  iOiM^  of 
t^  wbooe  Bgeoo^  it  waa  fbrmod,  -Itm  watkt 
baing  ■tzongl  j  npplo^iuAod,  lad  oonnd  ^ 
OitraB,  RhjnohoneUn,  and  oomir — *■-'  *- 
nidi  lim  aod  tbera  apvfaot  qwi 


■oUtai7  instanoe  Uie  wnter  ^u  ao 

of  thew  slabs  a  speoimen  of  Aoroa ' 

rataining  its  lonji,  amooUi,  pointed 

•onditaon  in  wluoh  Echini  are  ^mn  nnl^  mot  wxdi  ii 

othsr  formation.    These  beds  of  oHf  and  afaUe 

tirick  atratnm  of  cosj-se  shelly  Umnatone,  oontainii  

ferons  diift-vrood,  and  bnt  few  organio  remains  of  vaj  kind,'._ 
exception  of  lAma  eardi^ormii  and  imparfeci  TerefantvliBi 
Stonesfield  the  Bath  Oolite  consiBta  of  a  soft  white  limestoi^ 
ceeded  by  a  etrotum  of  hard  compact  fissile  ragstone  passing  dowa- 
wsrd  into  tbe  true  Stonesfield  Slat«.  The  upper  portion  is  inj 
foBitiliferous.  and  contwns  several  forms  of  life  which  seldom  obob 
in  the  lower  division.  These  are  chiefly  some  interestiag  ccnh 
Thamiuufrieii  LijcUii,  two  species  of  ItattrfBt,  and  some  othera,  an^ 
ci&ted  with  a  flat  Hpeciea  of  sea-nrchin,  Chjpeug  MtUlnrii,  and  wmtt 
Dtore  rarely  a  beautiful  Hcmicidaris  as  yet  unnamed.  This  bed  dn 
oonCains  a  variety  of  shells,  among  which  may  be  ennmerBted  Afhtit 
el&jaiin,  Tarebritluln  miuiUata,  Nerintea  Eiideeii,  N.  meianoidte,  Lmt 
eardiif-inna,  and  a  species  of  Chemnitxia,  0.  Hamptotten^is. 

This  division  of  the  Bath  Oolite  may  also  be  studied  at  Witney, 
where  it  has  }-iclded  some  interesting  fish  remains  identical  witb 
those  of  the  Stonesfield  Slate.  At  Minstor  Lovel,  and  other  placv 
situated  on  the  Cheltenham  road,  many  cuttings  have  been  made  ia 
this  formation,  chiefly  for  the  purpose  of  procuring  road-stone,  tr 
which  it  is,  however,  bnt  ill  adapted.  A  quarry  situated  by  the  raid 
side,  near  the  Minater  turnpike,  lifts  furnished  some  instmctivB  speei* 
mens,  chiefly  the  palatal  teeth  of  fishes,  with  {raiments  of  bone  and 
scales ;  Iheac  are  found  in  an  insulated  condition,  and  are  confined  to 
a  thin  stratum  of  brown  friable  marl,  forming  the  sunamit  of  the 
section. 

The  second  division  of  the  Bath  Oolite,  both  in  HthoIogicaJ  compo- 
sition and  organic  remains,  is  ho  nearly  allied  to  the  underlying  slate 
that  we  shall  prefer  studying  them  in  connection  with  each  other,  and 
regard  them  both  ns  belonging  to  one  and  the  same  period,  rather 
than  treat  of  them  as  two  separate  and  distinct  formations.     A  com- 
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plctc  list  of  the  fossils  of  these  Ixjds  has  not  yet  been  formed,  pro- 
bably because  there  is  no  complete  collection  of  them  in  existence. 
Perhaps  the  Oxford  Geological  Museum  contains  the  finest  series, 
chiefly  collected  by  the  late  Dr.  Bnckland,  who  paid  frc^cpient  visits 
to  this  village,  and  with  whose  memory  the  fonnation  under  review, 
tendered  classic  by  his  laboure  and  fame,  will  ever  be  associated. 

Let  us  now  pi-oceed  to  glance  at  these  products  of  the  slate-pits, 
and  it  will  Ix)  seen  that  they  comprise  a  mar\'ellous  variety  of 
organic  remains  ;  for,  besides  ]:)lants,  insects,  reptiles,  and  mamnmlia^ 
indicative  of  dry  land,  the  cnistacea,  shells,  and  predaceous  shark- 
like  fishes  of  the  Oolitic  ocean  are  likewise  represented  in  the 
catalogue. 

We  begin  with  plants,  and  notice  one  marine  form,  a  branching 
fucoid,  or  sea- weed,  ILthpucnites  rmnulusus.  Among  the  ferns  that 
once  flourished  on  th.it  ancient  shorc,  whose  dark  impressions  are 
presented  in  Iwautiful  relief  on  the  light  grey  of  the  slate,  we  find 
the  delicate  fronds  of  Sphenopteris  (S.  rijsti'o'uh'n)  and  Hymeno- 
phyllites  (U.  marrn2)hi/1hi),  together  with  the  broad-leaved  tribe 
Twniopteris,  one  species  of  which  (T.  rithtfn)  is  identical  with  the 
form  found  in  the  carlx>naceous  shale  of  the  Lower  Oolite  on  the 
Yorkshire  coast,  in  the  vicinity  of  Scarborough.  The  beautiful 
Cycadaceie,  of  which  the  Zamia  of  New  Holland  gives  an  existing 
example,  are  i-epresented  by  such  f(»nns  as  Palwozamia  (P.  pvctlnata, 
P.  taxlint),  Zamitos  (Z.  hutiwohdi^'i)^  and  Ptero])hyllum  (P.  annpfum, 
P,  niiuujt).  The  three  last-named  species  occur  likewise  in  the  Scar- 
borough oolite.  Thei'e  is  also  a  singular  retM-l-lLke  leaf,  as  yet  unde- 
scribed,  about  twelve  inches  in  length  by  one  in  breadth,  destitute  of 
a  mid-rib,  and  with  nervurt^s  panillel  with  its  edges.  The  small 
extreme  branches  of  coniferous  j>lantfi  are  among  the  frequent  fossils 
of  the  slate.  One  kind  possesses  affinities  with  the  yew  (Ta.tth4t), 
but  most  of  them  are  more  allied  to  the  cypress,  and  have  received 
the  name  of  1'liuytes  (Thui/ffs  rHfirnanljunnitt),  with  three  other 
species.  Of  the  fruits  of  these  coiiifera?  there  are  several  varieties, 
one  kind  in  sha[)e  and  size  not  unlike  ihe  berry  of  the  yew,  some  of 
its  more  perfect  examples  still  retaining  their  outer  integument,  or 
husk. 

Examples  of  another  species  aix*  termed  by  the  quaiTymen  "  plum- 
Btoiies,"  to  which,  in  truth,  they  possess  a  resemblance.  There  is  also 
a  fine  Zamioid  fruit,  with  the  scales  attached  to  the  axis  (Bncklandia 
squiutu.ntii)^  and  others  that  appear  referable  to  large  pine-like  trees  ; 
these  at  present  receive  the  merely  pro\'isi()nal  title  of  Carpolithes. 
Besides  these  fenis  and  coniferous  plants,  there  is  likewise  a  small 
one,  whose  delicate  yet  distinct  impressions  are  apparently  very  much 
akin  to  those  of  the  moss  family.  Neither  the  roots  nor  stems  of  any 
of  these  plants  have  been  found  at  Stonesfield  ;  from  this  circumstance, 
and  that  of  their  occuriug  as  detached  leaves  and  twigs,  we  may  reason- 
ably infer  that  the  place  of  their  interment  was  not  the  spot  on  which 
they  grew,  but  that  they  were  drifted  fix>m  some  shore  probably 
lying  at  no  groat  distance. 


TUB   OWtUMiSt. 


^irflr  ounfiiiotl  to  tJu--  utipcr  lUvuiioii  of  Um  Ualh  Oulilt^  olieic!^ 
'nrut)oUL\i.  The  Annrlttln  iiro  rotireseuted  by  a  Bmall  9c^r|iulti.  ' 
^tku  criuta(«n  by  n  nmuU  tulmti-r  (Ul^phta  rottraUiJ,  and  &  umtD 


IjCKvinK  (Bo  ve^tahlo  Idogiliim  wid  nwanduig   to  UaI  of  tiw  u^ 
llnwo  brdd  but  fi'w  toopiiyttia.  tlM.<ee  orjfauDius  \taae 
"   ■  *  '  -'       ■■   ■'     'Jolile  alnadj 

!l  9c^r|iulti.  BoJ 

^Shu  cnliJXACCfl  ny  n  pnuui   n-ninicrr   fu^^j/nvu  TT'Finfu«/,  uid  ft  UndD  B|^ 

'flicM  uf  crali  (Kn/im)  not  j-nl  iiuiiiod.  faint  bat  anmiBlakable  rcua 
itopeu"  of  tJuit  di'parlmuut  uf  animv)  life  nioially  regarded  as  tin 
^'inoBt  fmil  tmd  poriiihiiiK.  nanivlj  the  doss  of  insects  ;  neT«rihvlM^ 
ibe  Tvtnniiu)  of  {iruuc^vnl  bectli^s  and  tlrngnn-flies  are  prp-srrvvd  iulia 
Awidl  iitjit*.  Tlif  niOBt  fn-qudiit  spotiimena  of  this  kind  arc  the  elytn, 
lOr  wiu);>oaiMB  of  bMil.les  altiml  to  the  Bupi«RUd»,  or  I^rinniila-,  mat 
Wliicli  ubunnd  in  wann,  bnt  nri)  iiot  pxcludc-d  from  temperalt,  rlimaitt 
,9hc  Oxford  Mdbouiii  oontomn  the  wing  of  &  ncuroptenjns  imrcl 
•AUiod  to  th^  dntgon-fly,  moat  ulnboralvly  d(uii;ribed  by  Dr.  Bncklu^ 
and  likowiHo  i^o  Und-le^  of  u  epMieti  of  Corcalio,  exbihitiiig  A» 
ipvoalint'  Mlaptatdon  for  leaping. 

"  Hanng  noticed  the  insects,  llie  UoUnsca,  or  shell-fish,  now  Aim 
^Kar  atUmtiuu,  nod  we  remark  tli«ir  nnmber  to  be  compitminlf 
l^ibuted.  The  Brachiopoda  aro  raprBeent«d  1^  two  spociea  of  Blmt- 
flhoaelht  (K.  eonfiiiita  and  li,  '^im-Ma).  Amocg  the  MuQomyiuiu 
'tlivalTea  may  be  enumerated  three  specica  of  Oiirvillia  {G.  aeaia,  G. 
Uttbei/iiiuirica,  and  O.ovata),  thi-ee  of  Limn  (L.  iTnyretaa,  L.  dnpUeilt, 
and  Ii.  prfibmcidf-a),  two  of  Icooerftmus  (/.  obliqitvs  and  /.  ainf^it- 
(ow/rti),  two  of  Pinna  (f.  amj-hi  and  P.  ciiwala),  three  of  Poctta 
(F.  Iriu,  P.  annulaliw,  and  1'.  cngmu),  one  of  Perna  (i*.  ruynaa),  ud 
Bevond  species  ot  Oatnca,  tbe  best  dafinod  of  which  are  0.  acumiimbi 
•ad  0.  fioirKrbii.  The  T>im-tii-ir>rn^i~nlTrri  also  comprise  f«TBil 
fpoDOta  distrihated  as  foUoivs  : — -Two  species  of  Modiola  (3/.  pliaU 
kod  if.  imfilicalii),  two  of  Pholadoniya  {P.  aevlicmta  and  P.  Mvirlii' 
tomi?).  two  of  Trigouia  (T.  Mureittnii  and  3'.  htypreesa),  the  bUter 
leing  highly  chara«teriatic  of  this  formation,  and  occnmng  in  grcBl 
abundance,  its  opened  vnJves  completely  covering  the  snrfaces  of 
many  of  the  slates;  one  of  Mrtilne  (M.  xi-hh-vh).  one  of  Cordinin 
(0.  ocuiaTufuhun) ,  albo  a  specitra  of  (jiiicardmin  and  Mya  eaiamr 
/ormi»  (?)  The  Qast«ropodons  nnivalTes  inclade  Alaaia  (rvSdb, 
Paietla  ntgaea,P.  Someri  (.'),  two  species  of  W^ttitea,  one  ot  Aeianmm^ 
one  of  Tarbo,  and  a  amatl  Nerila,  which  often  retains  vety  diotaot 
traces  of  the  black  and  yellow  beiide  of  colour  that  adorned  Ha  abiS. 
The  Cephalopoda  are  represented  by  but  few  epeciea,  and  indiridiiall}' 
thoy  exhibit  an  equal  paucity  of  munbera  ;  we  may,  however,  enn- 
merat«  Belemtaiet  fusifvrwig  and  B.  Besrinvt,  associated  with  NaMitt 
Baheri  and  Ammoititea  gradlU,  with  the  cast  of  another  Ammonila, 
too  imperfect  for  identification. 

8till  ascending  in  [the  scale  of  animated  beings,  the  fossil  fishes  of 
Stonesfield  come  under  our  consideration.  The  grmtter  nnmbw  of 
these  have  been  described  by  Agassie,  and  constitate  a  large  and 
extremely  interesting  group,  althongh  rarely  more  than  fragmentary, 
and  chiefly  represented  by  the  teeth,  scales,  and  "  apeara,"  aa  the 
workmen  term  the  ichtbyodomliteB,  with  a  troe  roudermg  of  tht 
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Greek  name.  Those  parts  are  so  characteristic,  and  preserved  in 
such  a  depp^e  of  poi't'ection,  as  in  most  cases  to  admit  of  correct 
reference  to  the  families  and  genera.  The  species  are  all  extinct,  and 
belong  to  the  Placoid  and  Ganoid  divisions  of  the  four  great  orders 
of  fishes  established  by  Agassiz.  Of  these  there  are  but  few  living 
examples,  as  the  fishes  that  inhabit  the  seas  of  the  existing  period 
belong,  with  a  limited  immbcr  of  exceptions,  to  the  other  two  orders, 
Ctenoid  and  Cycloid,  which  were  not  introduced  until  the  Cretaceous 
epoch,  an  era  when  the  more  ancient  Placoids  and  Ganoids  liad 
already  begun  to  decline.  The  Placoid  fishes  of  the  Stonesfield 
Slate  are  referable  to  three  famihes,  namely,  the  Cestraciontido), 
Hybodontida?,  and  Edaphoutida?.  The  Ccstraciontidas  are  repre- 
sented by  species  of  the  geoei-a  AcrodiiAy  Asteraciiuthiis,  StrophodiiSy 
Ceratixliis,  Lf.^pfac<infhu^y  Nemarnnthiis,  and  Pi'istiic^inthiui,  The 
teeth  of  this  family  form  their  chief  characteristic,  and  under  the 
name  of  Palates  have  attracted  much  attention  from  palaK)ntologists. 
These  palatal  tec*th  are  fltit  and  o])loiig,  or  (jnadmugular  in  shape,  and 
oflen  beautifullv  enamelled.  Beneath  the  enamel,  the  surface  of 
which  is  frequently  worn  away,  tiie  body  of  each  tooth  is  composed 
of  a  strong  mass  of  bone.  In  some  species  not  less  than  sixty  of 
these  teeth  were  embedded  in  each  jaw,  fonning  a  kind  of  tesselated 
pavement,  whicli  constituted  a  most  efficient  apparatus  for  crushing 
the  shells  of  Crustacea  and  mollusca,  probably  the  principal  foot!  of 
these  fishes.  The  Crstrncion  Fhillqii,  a  shark  that  inhabits  the  Aus- 
tralian seas,  presents  the  only  known  analogy  to  the  extinct  Aci^odi 
and  Strophodi  of  Stonesfield.  The  palatal  teeth  most  frequently  to 
be  met  with  in  the  slate  nre  thos^of  Acrodiis  leiodu^,  and  sometimes 
measure  one  and  a  half  inches  in  length  by  tliree-quarters  in  bi*eadth. 
These,  from  their  resemblance  in  form  and  colour  to  contracted 
leeches,  they  are  regarded  as  such  by  the  workmen,  who  are  seldom 
without  an  analogy  for  any  fossil  they  may  offer  for  sale  to  tlio 
stranger  geologists  who  \'isit  their  pits.  Indeed,  so  far  is  the  wis- 
dom of  philosophy  transcended  by  that  of  tliese  unlettered  sages, 
that  in  cases  whero  the  mere  8<:ientific  observer  can  only  perceive  tho 
most  ordinary  tragments  of  stone  or  slate,  these  ^dllage  savans  can 
frequently  succeed  in  demonsti-atiug  most  clcai'ly  to  their  own  satis- 
faction the  presence  of  strange  creatui-es  that,  like  man,  must  havo 
been  most  fearfully  and  wonderfully  made,  if  they  had  ever  been 
possessed  of  existence.  Unfoilunateiy,  however,  for  the  theories  of 
these  gifted  men,  all  sucli  specimens  are  invariably  declined  with 
thanks  by  those  visitors  possessed  of  the  slightest  knowledge  of 
palceontology.  Many  amusing  instances  of  these  attempts  at  restora- 
tion might  1)0  related  ;  we  merely  allude  to  them  in  order  to  convinco 
those  wiio  are  comparatively  young  geologists,  that  a  certain  degree 
of  caution  is  requisite  in  their  purchases  of  specimens  from  tho 
quarrymen. 

The  Hybodontida)  are  represented  by  ^^lrious  species  of  Hybodus, 
chiefly  recognized  by  their  striated  teeth,  whicli  are  sliarp-edged  and 
well  adapted  for  cutting.     Many  varieties  of  these  ai*e  found  at 
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ii>Tn->ti»lil.  tho  more  porfcM?t  spcHrimens   in  some  instances  retarnir? 
i.»-  ^on-.Ht  il  MK-kfis  l»y  whii-h  ihvy  wen*  iiifserted  in  the  jaw.    Yin- 
{Hi'iiiirii-  ut*    tlu'    tU-ffiisivi-  tiii-spinos    (Ichthviidorulites)    of  tie:* 
l\U»li  urr   s«»nutiinis  i'Minul.     Tlie^^e    sintruhir    t\>ssil.s  Vore  al  iLj? 
iiur  nir"iV'l»Hl  l»v  u:iiunili>ts  as  xhv   iaws  of*  tislies  :  tliov  an.-  l-jw. 
i.»\vtvir,  a-^nrtiiiiuMl  to  W  the  iletViisive  "\vea]>oiis  of  sharks,  the  jnj»- 
nw,-,!  tiH-:h  tI'.-.it    in  *.oino  >]»»vlrs  arm  tlioir  t*Miu*ave  side*,  biini:  ilif 
i."»k*  Ml-  ]»r:rkl'>  l«»  whieli  thr    meinhnin*^    of  the  tins  wa.*  atUu-htJ 
V'Vtral  living:  >|H«-ir^  •»!'  ilu-   irrea!    tainily    of  sharks  have  sui'^'d! 
Ii.in.y  -"iii'.U"  i".  ■imivtol  \v"ih  ihi.-  dursal  tin.  ami    siniihir  smiill  tu.'h* 
Ir**  -"I'i!!-—  •M'l-.'.r  in  :i  io*-»il  >TaTi'  in  tlie  eh;ilk  toriujititiii.      Tj  n  .■»]!••;!•> 
i!*  iht   «i  i.v^--  (i:i!i.".hi'*  ri|irr-in!    the   Klaph<Kh»ii:itLe.     Tht.-  (iarxM 
fiMs"-*  nt"  S!,iT5i'-iirM  Ih-I'Mil'  to  thf  t'»»ur  families  I'veiuKh.uiiidii',  Lii»> 
d«'i'li.i.   Sar.r««idii.  an-l    C'a'l;u*:inlhi.      The    Pvi'inMh.»iinda^  mv  npT>-- 
^t:.!vl   I'V  t1»'-  j"- r.»-:*a   /'.■  ■■ -^  •<.  tiii'--f  ><.  t  w-i,-  ..•'),".<,  and  >'-i/ .■--'■</ 
Til-   T\  !;,r.v-  !•:  th:**  t'amily  in">:  fivi|Ui-ntly  finind  aiv  tlu-  sm:;lJ  n-fii'l 
]^.r:«".i!  'k  I  'li  •'*'  /',        *  ■*  */■   •  •   ?>.  iTvianilly  o«'eiiiTin<_r  in  an  ii)*!ii:i!i«l 
e«»!i  hi:'»!i.  I'-it    Miiinrimc-  nu-i    wiih    in   small    iri*i»n]K>   rfraini!:!:  ^1»«* 
J*."*-.'!.'!!  thi'V  un»v  «'i'ruj'ii»l  in  ihe  jaw.      'I'lu-   taiiiiK    Lrjiiil-.-iiKi  lai 
n!.iv  t\v.«  ji  !:''.-a  a-  it»»  !\]':i'-r'.r:it:vi>  in  the  t'n!'nia:it.»n  n!i«l«rr*v;ir. 
!i:.":'lv    /.  .     '   '    '    :i".d    /  '  ■     '  .  '    ."  ■^.      The  si'    an*    di-^T  iuLTui-ln-^'  ''}' 
:■.•:'•  i''.-.iV'..!'.i  l   >r:i!'.  ^.  rl.'i.ilM'tlal   in    fnrm.  and    in    sunu-  ««i-'iiir> 
■'    :.•   1   _'■-■   :■  '  /.   !';■    :m   •'!;.«!•-    i-::ri<.n-ly    jdii'atrti    "rfvKl. 
>■  ■  ..V  .  ..■     .'<.  .  «.     -.i  *  ■;  ..  -  I  ■^:;tl  :;•.•■!  l-vl"2;_:  1:-^:   t"  A  /    ■•'  '   ■  ' 

■     ...•.-      ■••■.■.::-    ••     "ii  .!i  :i  '■  'r.^.l.  .'..I'lt-  'liL-Vr*-  '•!"  ]-.  :'".• 

1-.  •.irv-vTi-i-l     I'V     li.f      LTviii  I'a     >.'■     ,  • '. 

':  ■ '.i  «.■•.■.:■■•■.;.<.•«■:"  III.  ir  h.-n»'>a:-'i  >■:;.■.■  •* 

I  '  I'-'.j'.rc  T«»  tin    rla>«i    ».if  rij»i:lt.>.      i;:- 

li-;..  N   :«!•••  «i>  ":L'.>.i^-l    '"v   '.iu-lr   Ikii:i:  it'idlv  >T  i-;.iTi.-d  Tn  ih. 

■'.'iitl.  \\i:li    c":.!'"!!    i-.i\i:ii-  l:k«' ilu.-  ii-r-li  •■»,*'  S;ti:riii!:-.     lu 

•:.- till"  Im-i-  «'l"  1^1    :    ■■:!i  i>  :'.■;•.!  d  liki'  tli:iT  «•!*  tin.-  h'":::;  .  - 

T-.f    !ii  :;ii -;    iii.:il"_:  ■■.«.'»    ]*Vi-iKtid    lo    thi>e    ti-lio    i:.   *i'' 
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«\i-".:Lr  iTi.-..ii«ui  :\ir  tIi-.*  L<|»  ii<«striw.  or  1  nuy  ]»ikt'  ot'  N-.'Vili 
A!'.;':'.-;.  :i;.«l  tl'.-  T. -'.v  |."ir;:  -  «•!':!:<•  Si-ali  .Vlrii-avi  ri.:i>i.  (^*  iL- 
('.J  ::t!.-:.i..l:i    «.-'..lv    a    >iiiL:l«'   >]••    jl >.    ^  ■'•  •  ■  '•/   ■"■   •'      ■•'■'.    is    k:ii.-v,ii  ;; 

ft  I  *  • 

Fi'i'iii  ;lu'  ii>].i  <  t't'  S;.i:u"-tirld  wo  ascrnd  to  its  ri]i:iu--.  tiio  ":"^t 
t::::.  -i!^  I't  wl.'i-!:  i>  tlu-  M-  "  >■■'■■-  /.•■/..■..•''  i.  1  In-  I  liiL:t.-N  iii- 
«.."  t'.i'-*  MTiiti'.il  nirii^r.'.ril  iliiit-  tVvt.  and  tlu-  U'L^duvnos.  whirli  wi  :v 
l:.-"!i\v.  \]-K-  >;t".-.«'  li'.LT'li;  Jiiid  ilir  vir:i'l»!\e  wriv  also  o!"  i^w-u-  -i/-.- 
r.i!iion-  i'l'  1:^  iaw^.  arnu  ■!  with  IoHl:  lliin  si-rrated  trt  tli  enrvol  iii 
till-  '.'•viw  «•;'  a  T»iii".ii;Lr  knitr.  ;r'i-  ]>vi'^frvt'd  in  the  OxlVird  Mii-i'U.i. 
l";-. 'M  il.v-i'  ni!i:!'!>.  l)r.  r>urklan«l  i-.'iijirtun  d  tin's  i-u-.m.''." 
h/ai'-i   to    l.avf    lu'tii  twiv-i*   tl.t-   k-iin'th   ot'  a    eroer»dik',    or    tliirrv  '.■-" 

t'.|-'V    t'.M-!. 

.\^<.ir;:i:i'«l  wiili  ila-  ^K-'_r:ili»--a;n a>  :n*i' t'oiiml  the  n'lnains  orar-...t]u" 
saa:;;.ii  i»l'  ei'ii-^itlirahly  >iiialKr  diiuen^ii'U-  ('/'•''"'>•'•?/".-■''■'''■-,.  ■  •  -  . 
iU).sse^^inL'  alUiiitics  with  the  rveeiil  en'eediles.     'J'hose  ajtrangt-  lUii..' 
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Bptiles  the  Pterodactjles  are  represented  by  one  species  (P.  Bmh" 
indi),  chiefly  known  by  its  wing-bones,  remarkable  for  their  length, 
nd  which,  like  those  of  birds,  were  hollow  in  the  middle,  thus  com- 
ining  extreme  lightness  with  strength.  The  family  of  turtles  are 
nown  in  these  beds  by  one  small  species  of  Chelonia. 

The  remarkable  catalogue  of  associated  life  exhibited  by  these  rocks 

rendered  still  more  complete  by  the  occurrence  of  three  genera  of 
[ammalia,  namely,  Avvphitherlum,  Fliascolothenuvi,  and  Stereo ff^naihus. 
ff  these  the  only  known  remains  are  a  few  specimens  of  the  lower  jaws, 
iih  small  cuspidated  teeth,  indicative  of  a  small  insectivorous  quad- 
iped,  probably  allied  to  the  opossums,  and  other  marsupial  genera 
3W  confined  to  -Australia  and  Tasmania.  It  is  extremely  interesting 
I  observe  that  this  resemblance  to  existing  forms  of  Australian  life  is 
f  no  means  limited  to  the  mammalia  of  the  Oolite.  For  instance, 
L  the  Australian  sea  exists  the  Cctftra^'ion  I^hlUqa',  or  Port  Jackson 
uu'k,  the  only  knovn  representative  of  the  numerous  species  of 
crodi  and  Sti-ophodi,  the  j)alatal  teeth  of  which  are  so  abundant  in 
le  Oolitic  beds.  There  also  living  Terebratulre  are  found  associated 
ith  a  species  of  Trigonia,  the  extinct  forms  of  which  are  among  the 
LOSt  common  of  the  Stonesfield  fossils.  On  the  continent  of 
astralia  also  flounsh  the  Araucariio  and  Cycadacea?,  coniferous 
iants,  very  nearly  allied  to  the  vegetable  remains  of  the  Stonesfield 
Late. 

If  we  review  the  fossil  treasures  of  Stonesfield  in  the  aggregate,  we 
01  to  some  extent  reproduce  that  period  of  the  earth's  histoiy  in 
hich  the  district  under  our  notice  was  a  lagoon  with  bordering 
arshes,  inter\'ening  between  a  line  of  coast  on  the  one  hand,  and 
le  ancient  Oolitic  ocean  on  tho  other.  Every  circumstance  con- 
noted with  these  finely  laminated  and  ripple-marked  sandstones 
dieates  the  nature  of  the  process  by  which  they  were  deposited  * 

have  been  slow  and  gradual,  doubtless  demanding  similar  con- 
bions  to  those  which  would  prevail  in  a  shallow  sea-lake,  pene- 
ated  at  inter\'^als  by  moderate  swells,  or  gentle  tides  from  the 
a,  but  not  exposed  to  storms  or  fluctuations  caused  by  violent 
;toraI  action. 

"Wo  may  picture  to  ourselves  the  inhabitants  of  this  lagoon,  consti- 
.ting  a  large  population,  beautiful  biiuichiug  star-corals  analogous  to 
lose  forming  the  reefs  and  islets  on  which  the  broad  Pacific  smiles, 
istocratic  Nautili  and  Ammonites  associated  with  their  humbler 
nghbours,  the  Trigonia),  Terebratulie  and  oysters  that  furnished  a 
ipply  of  food  for  the  numerous  sharks  and  other  predaceous  fishes 
resting  the  wide  open  sea,  and  frequently  visiting  this  quiet  lake  in 
lest  of  prey.  On  the  ancient  land  lived  that  monstrous  reptile  the 
!egalosaurus  and  the  crocodile-like  Teleosaurus,  with  a  few  turtles  ; 
range  winged  lizards,  the  Pterodactyles,  hovered  in  the  air,  or 
Latched  their  prey  from  the  calm  waters  below ;  and  insects  like 
-agon-flies  flitted  over  the  reedy  marshes.  From  time  to  time 
agments  of  bordering  plants  floated  in  the  shallow  pools, 
thcr    swept    down    by    inundations    or    driven    by    the    wind  ; 
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leaves  of  femVi  branbhei^  and  frnita  of  oomftrovu  traes  like  fte  jev 
and  cypress. 

Thus  we  see  that  in  this  lonely  and,  to  the  sapeiticial  eye,  ntterlf 
nnattractive  village,  we  tread  npon  a  spot  onoe  mstinot  'mth  snimal 
life  in  its  most  marvellons  organic  forms.  It  is  a  snbterranein 
masenm  dosely  and  secarely  packed,  a  treasury  for  ptalieontologuta; 
a  storehouse  containing  nnmerons  instances  of  the  skill,  power,  and 
wonderful  resources  of  creative  Omnipotence,  which  oonld  peo|^  a 
world  with  the  strangest  organisms,  and  yet  permit  them  hrn 
many  ages  to  remain  hidden  and  entomhed,  being  well  able  to  <&• 
pense  with  their  testimony  to  its  powers. 


THE  aiRBONIPEROUS  SYSTEM  IN  SCOTLAND  CHAaAC 

TERIZED  BY  ITS  BRACHIOPODA. 

By  Thomas  Davidson,  Esq.,  F.R.S.,  F.G.S.,  Hon.  Member  of 
tlie  Geological  Society  of  Glasgow,  etc.,  etc. 

(Cofffi/iited  from  page  210.J 

"  This  group  in  Northumberland  is  seen,  westward  of  Alnwick  ttt 
.  Gamiitage-bank  and  Crawley  Dean,  and  on  the  flanks  of  the  porphyry 
of  the  Cheviot  in  Biddlestou  Bum,  and  in  the  Coquet  below  Linn 
Brig ;  it  occupies  a  considerable  area  in  the  south  part  of  Berwick- 
shiro,  and  is  largely  developed  on  the  Tweed  at  Carbarn,  Coldstresm, 
Norhani,  etc. ;  it  is  seen  underlying  the  mountain-limestone  on  tlie 
sea-coast  from  near  Lammei'ton  Shiel  to  Bummouth ;  on  the 
north  side  of  Lammermuirs  it  is  intercalated  between  the  Old  IW 
Sandstone,  and  the  mountain-limestone  from  the  Pees  month  to  the 
Cove  harbour." 

Mr.  Tate  observes  also  that  the  Campsio  and  Fifeshire  beds  re- 
semble those  of  Northumberland. 

We  will  now  conclude  by  offering  a  list  of  the  Scottish  localities, 
distance,  and  direction  from  certain  towns,  as  well  as  of  the  nature  of 
the  sediments  in  which  Carboniferous  Brachiopoda  and  other  marine 
fossils  have  been  hithei'to  procured,  >Wth  the  hope  that  such  may 
prove  of  use  to  collectors  and  geologists  generally,  and  by  thankinjf 
all  those  kind  and  zealous  friends  for  tjie  great  interest  and  impor- 
tant assistance  they  have  afforded  me  during  the  prosecution  of  this 
somewhat  lengthened  inquiry. 
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Boomsu  cooNTiBs  nr  which  tee  FOLLOWraO  cabbonipbeous 

BBACHIOFODA  HAVE  BEES  DISCOTEBED* 


Oehiba  and  SPECtEa. 

1 
J 

1 
1 

1 

t 

< 

1 

1 
1 

i 

1 

i 

1 

j 

4 

1 

1 

1 
1 

„  Tenbraliila  htulatt.  Sow  . 

V 

T 

~T 

^ 

~ 

■ 

_ juiccn/iw,  Martin  . 

4 

_ i-^sif>lar!t,ai^K«n 

4 

—  Sp^mi  d-,,U<-it:i,fU,  Pbn. 

4 

4 

— . bimilrala,  Bowecby. 

+ 

-i^ Iri-jmiali/,  Bowcrbj 

— ofalit,  pyiliiia 

+ 

^ piii.j»u,  S4n™rbj.. 

+  ? 

^_ jFfal,™,  Msrtin 

4 

4 

t yrK.  Fleming  .,  .. 

— Ca.fUkienH«,  Dav- 

i lilteata,  Martin  .    . 

+ 

4 

4 

t.  Bpirifrriua  criitaia,  var.  oc 

4 

4 

t^ l,.,«i„.„.a,  irCoy 

fci  J(*vri»  ai.ibjsiii,  Sowerby 

+ 

+- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

^. I>lai.o-si.;ra(n,  Iliil 

+ 

+ 

4 

4 

+ 

■. ftfliwi,  IT.vcill^   .. 

+ 

4 

a  BdriB  rof/iafu,  Pbillips    .. 

31  Bhvnfhontiln  (Mi-rtiT.*,  Mnr 

4 

+ 

■. — — i.fr.froJ(.n,Pliil 

+ 

4 

4 

+ 

var.  oimloffn  nnd  diXirirln 

Boi»-crby   

A  8(nrptnrJiinic?i  ua    rriii  kilrin 

Phillipa,  »nij  vnr.  i-arfiali< 

Wid  ™r.  AVHiV 

4 

a. Michelini,  TEvoiiW  . 

+ 

+ 

4 

4 

4 

4 

a.  ll;rh;i«a,  de  Kor. 

B.  ProJHr(ui>;r<';i'('i'(->ii>,  Martin 

4 

+ 

lX bttiaAimju.J.  Sun 

+ 

4 

»,  coro,  d'Orbigny.. 

+ 

+ 

+ 

4 

4 

■B  rvconlod  will  _ ,  .  -    .  . 

a  BpodM  J  anil  ■  glBn™  at  Uic  teble  wi) 
~ ' "  TO  been  muTV  ftjUy  eijilored  than  iili 

IT  the  licbcsl  tamilifDroDa  portiDQ  of  ScoUaiuL 


iluffowlu 


lii.n.    ThcMH  rounlioi"  from  wtich  few  sprci™ 
1  IbU  Uk  GlatgoK  dla- 


■oomsH  oocirrDW  qr  wHicvm  muupdm  (UVonRin 

BULOHUffODA.  BATI  SnOT  DSPODTWID  fOiPJlwiiil). 


Onfx*^  uiD  BrBciBt. 


l( 


.  PrD^uehu  ■MurvftculntiM, 
ICartin,  andTBr.  Uartini, 
Boworby  

L  carboMarnU,    da 

Eoninck   

k  longiipinut.  Sow. 

i. midatiia,I>attMuie 

L coffulttf,  Somrbf 

'.  TDUHfnaiuu,  D«v. 

I,  ifobncutiu,  Kbt. 

I. pitriubuiu,   Phil. 

I,  ,/niiEina(iu,  Sow... 

..  pvTKlatia,  Hartin 

!.  Qcudwfui,  Mirtin 


-spir 


1,  Bow. 
milling,     FhU. 
>.  Pniniii  qiioiJmdi,  M'Coy 
I.  Dineint  niliila,  PliiUips 
'.  Iiiiiaula,»quiautf'>rtint,Flai. 

1.  ScoU'ra,  DBviclxm,. 

I.  mytihii'les,  RowiTb 


lUrertinn  from 
Carhiks  Kirt.    I 

Belston  Pluco  Rvim IJ  mOoa  N, 

Bolston  Plftco  Burn.. ij  m.  S. 

Garo  Limoatouo   8    ni.  N.E. 

WealerhouBB 3    m.  E.K.l 

BaaliBw 11  m.  N.E. 

M'hitoBlisw   im.  W. 

Belston  Bam  LimeBtono im.  N.E. 

Ma^gj  IronBtODca   — 

BrockiHolo... 1    m.  E. 

Bolow  Whilcshftwbridgo...  1    m.  W. 

NearCbBiral 2    m.  B. 

LingDla,  Irtmstono   — 

Braidwood  Gill. 2    m.  8. 


low  i'H  coal, 
IfiO  fathoms. 


Limestone  andilnk 


I  IronatoiieBaitdehak 


IronBtono  and  (hik 
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2G1 


Distance  and   BtraUgraj^hie 

Direction  from   position  be-       N(Uwre  of  Strata, 

Carluke  Kirk,    low  Ell  codL 


Lingnla  Limefltono  2    m.  S. 

llallcraig  Bridge li  m.  W. 

Raea  2    m.  W. 

Langshaw  Bum   1    m.  S.E. 

Braidwood  Bum 2    m.  S. 

let  Kingshaw  LimeBtono    . . . 

llallcraig  Bridge 1 J  m.  W. 

Kingshaw 1    m.  N'E. 

2nd  Kingshaw  Limestone  . . . 

Hallcraig  Bridge IJ.  m.  W. 

Langsliaw 1    m.  S.?]. 

Kingshaw 1    m.  N.E, 

Ist  Caimy  Limestone 

RaesGill  2    m.  W. 

Braidwood    1  jt  m.  S. 

Langshaw 1    m.  S.  E. 

Waygateshaw  1    m.  S. 

n^kflBinuir    li  m.  S.E. 

nacs  Gill  Ironstones   

RaesGill  2    m.  W. 

Waygjitoshaw  1    ni.  S. 

Braidwood    1^  m.  S. 

Langshaw 1    m.  S.E. 

Kilcadzow 3    m.  E. 

ITUlhcad    1    m.  E. 

Ilosie's  Limestone   — 

Hillhoad    1    m.  E. 

KaosGill  2    m.  W. 

Waygateshaw  1    m.  S. 

Braidwood    1 J  m.  S. 

Mossido 1    m.  N.E. 

2nd  Cal my  Limestone — 

Braidwood    H  m.  S. 

Mosflide 1    m.  N.E. 

Kilcadzow 3    m.  E. 

Main  Limestone  — 

Braidwood     1]^  m  .S. 

Langshaw 1    m.  S.E. 

Mosside 1    m.  N.E. 

Bnshaw li  m.  N.E. 

Kilcadzow 3    m.  E. 

Shelly  Limestone     — 

Braidwood  Gill 2    m.  S. 

NcllfieldBum  2    m.  S.E. 

Productus  Limestone — 

Braidwood  Gill 2    m.  S. 

NcllfieldBum  2    m.  S.E. 

Near  Ynildshields    2    m.  E. 

Ironstone  Beds 

NcllfieldBum 2    m.  S.E 


837  fathomfl. 


—  338 


—  8U 


II 


11 


—  343 


II 


—  35i 


II 


35G 


II 


371 


II 


376        „ 


391 
397 


II 


i> 


—  410 


II 


Limefitoneand  shales. 


Limcstonoand  shales. 


I" 


>  Limestoneand  shales. 


-  Limestoneand  shales. 


J 


>■  . 


Alternate  beds  of 
ironstone  and  slialo. 


"  Limestone  and  shale. 


I" 


Limestoneand  shales. 


Limestoneand  slialos. 


u 


Limestone. 


>  Limestoneand  sliales. 
Ironstone  and  shales. 


The  foregoing  list  embraces  strata  in  descending  order  where  Brachiopoda  and 
other  fossils  haye  been  found  in  Carluke  parish,  and  for  which  I  am  indebted  to 
a  local  inquirer,  whose  knowledge  of  the  district  and  its  localities  has  extended 
oyer  thirty  years*  duration. 


TBE    DEOLiMnST. 


Bnoklr;     

Coolbitrn   

Bm<ni  Hill    S 


%    nfloft  S.  uf  Lafiin&±iagt>       LimeaUino  ttoil  A 


llkllHiU  at 


tronstonB  Mil]  d 


S  „  S.  oTBrKUIwood  „ 

.     1  ,.  E.  arStntlwTOTi 

.  3i  „      B.W.  of  Harojlton  LiiDCetono. 

.  It  „  RW.  ofHifhBtaD-  Limestoiie  and  ehak 


Cftjuilrig,  Cftldorwood 1 

LimphllM,  aear  tuft  KUbrido 
Lickpriridc   S 


S.W.  of  ditto 
S.  of   EnM    Ka- 


,  Gto7 


Caloareons   Baudshu 
and  Bhale. 
N.E.  of  GlBcgon     Old  shale  hnpa. 

„  „  Limestono  and  stwle. 


'FftrliameDlary-road,   comer 
of  North  Froderick.atroct, 

Bobroflton 

Bedlay 

Chrynti 

OaiTildrk        j 
MoodieBboraJ 

ghale  above  limestone  at  Bisbopbriggs,  three  mileB  north  of  Glasgow. 

The  LanarkBhiro  loealitieH,  cxcoptinfr  those  Irom  the  parish  of  Carlolce,  hive 
been  oareftilly  eiplored  by  Mr.  J.  Armrtrong,  Mr.  J.  ThoniBon,  Dr.  Stunon,  Mr. 
J.  Yonng,  and  Mr.  Bennie,  and  comprise  liunriae  those  qaoted  by  David  Ure,  in 

his  "  Hiatory  of  Eaat  Kilbride." 

Stirlinoshikk. 

Calmy  Umeatone  and  shalcfl ;  Balqnarhage,  two  miles  aoiitli-sontli.east  of  Len- 
noxtown. 

Corriebom  beds  on  Campsie  Hills,  foar  miles  iiorth.east  of  Kirkintillocili :  lime- 
Btone,  ironslooe  and  shales. 


exposed  anil  quBnied 

were  obuiucd.    Tba  y^m.  «••  uiuii.  i 

HiHlikeLv  it  mAy  be  A^rAin  expose, 

eon.    We  niRf  hare  Ukewise  ram' 
could  not  be  disaneml. 


Producuu.  EpiTff(n,lc, 

Imt  lA  tfieTfi  is  VACBJib  vroimd  t4  the  CAai  Bud  iftBK 
local  f^eologists  would  do  well  "        "-  ^ 


It  lh>  whtrwboals  o!  David 


Ure'i  IocbCQ-, 
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Dark  grey  limeBtone  and  shale,  twenty-two  fathoms  above  Campsio  main  lime* 
stone ;  South  Hill  pits,  and  Barraston,  near  Lennosrtown. 

Shales  above  Canipsie  main  limestone,  Bchiliengow ;  near  Lonnoxtown. 

Gumpsie  main  limestone ;  Schiliengow,  Ferret's  and  Gloratt  quarries  on  North 
Hill,  and  Alum  Work  mines  and  Craigcnd  Muir,  South  Hill,  all  near  Lennoxtown, 

Shelly  limestone,  ironstone  and  shale ;  Balgrochan  Bum,  half  a-mile  north  of 
Lonnoxtown. 

Limestone,  ironstone,  and  shale ;  Mill  Bum,  near  Lennoztown. 

Ironstone  and  shale ;  Balglass  Bum,  near  Lonnoxtown. 

Limestone,  ironstone,  and  shales  j  Croigenglen  and  Glenwine,  two  miles  south* 
west  of  Leunoxtown. 

In  the  foregoing  list  arc  enumerated  all  the  localities  fW)m  which  Brachiopodft 
have  been  obtainod  in  the  Campsie  district. 

Banton  2       miles  £.  of  Kilsyth         Limestone. 

Mnrrays-hall S.W.  of  Stirling  „ 

All  the  Stirlingshire  localities  have  been  minutely  examined  by  Mr.  J.  Yonng. 

Dumbartonshire. 

Castlocary near  Cumbernauld  Limestone  and  shale. 

Nethcrwood ditto  16  miles  N.E.  of  Glas.  „ 

Duntochcr New  Kilpatrick,  Bed  of  limestone  and 

i)\  miles  N.W.  of  Glas.  sliale,  near  sandstone 

quarry. 

For  these  localities  I  am  indebted  to  Mr.  J.  Young. 

Renfrewshire. 

Howood 4   miles  W.  of  Paisley  Limestone  and  shale. 

Wauk  Mill  Glen,  Barrhead . . .  Barrhead 

Hurlet   7i  miles  S.W.  of  Glasgow  „ 

Orchard 1       „       E.  of  Thornliebank  „ 

Davieland  Quany     near  Thornliebank  „ 

Arden  Quarry  ditto  „ 

Floors  Quarry  near  Johnstone 

These,  as  well  as  the  Ayrshire  localities,  have  been  carefully  searched  by  Mr. 
J.  Thomson  and  Mr.  J.  Armstrong. 

Ayrshire. 

West  Broadstone 1    mile  S.  of  Beith  Limestone  and  shale. 

Roughwood  near  Beith  „ 

Tnxshom  

Anchenskeigh  2    miles  S.  of  Dairy 

Highfield  Quarry 1       „    N.E.      „ 

Linn  Spout   near  Dairy 

Gk)ldcraig 1    mile  E.  of  Kilwinning 

Monkredding    li     „    E.  of      ditto 

Ilallerhirst    near  Stevenston 

Craigie  near  Kilmarnock 

Cessnock   1    mile  S.E.  of  Galston 

Alton 2       „    N.  „  „ 

Moscow 3       „    N.  „ 

Nethemewton  3       „    N.E.  „ 


ft  >9 

» 
9> 


nil   flE^LOdUt. 


::?  :S:SS!aS* 


iDini: 


VwdM, 

Sriden,  B  niDea  B.  of  BdinbiuglL 
CHlon  14  mflei  a.  „ 

Jdpp^  oMT  FortobeUi). 

a  Chdp,  near  DalkcAli. 

6iiuImB^.  oflWkiddi. 
>  BilM  BJG.  oT  Temple. 
Dmb,  Criditon  CuUe. 


aSDUv'b 


•-  8.W.  orWMt  CMder. 


PiBBLStHia:   (Tforth  pari  o^joinMif 
BenU. 


Hadbinotonshire. 
Pn«tonpBiu. 
Aborlody. 

IiOQgnididiy. 

JerauJem. 

'Balton. 

Kidlavr. 

The  VBulta,  E.  of  DmibBr. 

Bbateraw  „ 

Cat  Crsig  „ 

East  Bama,  near  Dunbar. 

Saoglitoii,  4  milea  W.  of  Haddington. 

LiNUTHaonsHiBi. 
Kiiuiiel  '] 

Dykenonk       ^  W.  of  BorrowMowiULon. 

Tod's  Mill,  River  Avon. 
Caribber,  S.W.  of  Linlithgow. 
Bowden  Hill,  S.W.       „ 
BfLtbgate  Hills. 
Bolbardie,  near  Bathgato. 

BlBOttbuTD,  S.E. 

r,  abore  Breiclulyko. 


Lminuow  (OmNmm^ 


Su&nybank,  N.  of  Invorkeitluiig. 
Parkend,  N,E.  „ 

BmoeOeld,  S.E.  of  Dan&miliDc. 
Haaoobie,  S.  „ 

I>aloch,E.  „ 

Chariestown. 

Botrth,  woBt  ofibe  CasUe. 
Ciombie  Point. 
Bnckljie,  N.  c 


BBKWICUHIU. 

Cove  at  CockbnrDspath. 

MarHhiJl  HcAdoicH,  3  mUeS  N.  of  Bct- 

Coast  betireen  Jjanmierton  and  Benrick. 

DuimiKS3HIBE. 


HullowB,  4  milai  S.  of  Langholm. 

EiKCUDBSioima  na. 
CoMt  at  Arbigland,  pariah  of  Kirkbeu. 


Asoog,  in  Bnto. 
Come,  Anau. 
Salt  Fans    „ 


DAYIDSON — SCOTTISH  CASBONIFBAOUS  BBACHIOPODA.  265 

For  miicli  of  the  information  relative  to  the  localities  in  the  last  nine  Gonnties 
am  indebted  to  Mr.  Gcikie,  Mr.  Page,  Mr.  Tate,  Prof.  Ramsay,  Mr.  Eraser,  the 
&te  Dr.  Fleming,  and  H.  Miller ;  as  well  as  to  Sir  R.  Murchison  and  Mr.  Salter, 
rho  have  kindly  allowed  me  access  to  the  lists  and  specimens  assembled  daring 
he  Oeologrical  Sarvoy  of  Scotland.  I  wish  likewise  to  express  my  thanks  to 
^rofs.  de  Koninok  and  Phillips,  Mr.  Hancock,  and  to  Dr.  Gratiolet,  of  Paris,  for 
ome  of  the  information  I  have  been  able  to  commnnicate ;  and  to  Mr.  Mackie 
jr  the  care  and  trouble  he  has  bestowed  upon  the  publication  of  this  memoir. 


EXPLANATION  OF  THE  PLATES. 

Plate  XII.  ix  Vol.  II.  or  the  "Geologist." 

'*ig.    1.  Tervbratula  hastata.  Sow.     Nellficld,  Lanarkshire. 

2. .     From  Ayrshire ;  in  the  collection  of  Mr.  Young. 

This  si>ecimen  shows  remains  of  colour  marking. 

3 — 4. sacculiiSf  Martin.     From  West  Lothian  and  collection  of 

Dr.  Fleming. 

6.  rvsiculariSf  de  Eoiiinck.     Prom  W(Mt  Lothian  and  collection 

of  Dr.  Fleming. 

6.  Atht/ns  ainbLtjua,  Sow.  Hallcrhirst,  Ayrshire.  Collection  of  Mr.  Aim- 
strong. 

7. .     From  Carluke,  Lanarkshire. 

8. .     Interior  of  the  Ventral  Valve.     A,  adductor  or  oo- 

cluRor  ;  R,  divaricator  muscular  impressions ;  T,  teeth  ;  D,  dental,  or 
rostral  plates. 

9. .  Interior  of  the  Dorsal  Valve.  A  A,  qnadmple  im- 
pressions of  the  occlusor  muscle ;  M,  dental  sockets  ;  N,  hinge-plate  ; 
O,  point  from  which  the  s})irals  (hero  omitted)  were  developed.  8 
and  9  are  from  CoihA  Rig,  East  Kilbride,  and  collection  of  Mr.  Arm- 
strong. 

10 — 11.  plann.suUaf^t  Phillips.     From  Lanarkshire.     In  fig.  10  a 

portion  of  the  lamelliform  expansions  are  represented. 

12.  Royssiif  L'Eveill^.     From  Coalbum,  near  Lesmahago.  A  portion 

only  of  the  pectinated  fringes  are  represented. 

13.  Retzia  radioliSj  Phillips,  var.     From  Brocklcy,  near  Lesmaliago.     Since 

this  s]>ecimen  was  figured,  several  others  have  been  found  in  the 
same  locality,  as  well  as  at  Gare. 

14.  Spirifera  duplicicosta^  PhiUips.     From  Balgrochan  Glen,  Campde,  Stir- 

Ungshire. 
15. .    From  West  Broadstone,  Beith  j    collection  of 

Mr.  J.  Thompson. 
16.  triiftyiuilis,  Martin.    Brockley,  near  Lesmahago  j  collection  of 

Dr.  Slimon. 

17. .     From  Cousland  Bum,  near  Dalkeith. 

18. .     Campsic;  collection  of  Mr.  Young. 

19.  hisulcatOf   Sow.     Craigenglen,   Campsie;    collection  of   Mr. 

Young. 
20. .    West    Broadstone,    Beith;    collection  of  Mr.  J. 

Thomson. 
21. .     Ventral  Valve,  showing  the  imbricated  Bur&oe ; 

from  Barrhead  ;  collocticm  of  Mr.  A.  Cowan. 

22. .    West  Broadstone ;  collection  of  Mr.  Armstrong. 

23. .    A  coarse-ribbed  variety ;  in  the  Museum  of  I^rao- 

tic^  Geology. 
VOL.   III.  2   L 


leotioii  cif  Dr.  FIcnniaK' 

,    Luiarkiliire. 

.    From  Weat  Bnwdttme,  Bwthi  ooDaetloa  nlTlr. 


PlJlTB  I.,  Tot.  IlL 

.,  BhyiKHoncUa  jiv^nia,   Mutin.    From  th>  Cmmp^  tni 

Colleotion  of  Mr.  YQimg'. 
!. .     From  Hymlborry  Bu>]c,  parish  of  Loiid<ai.    W 

lection  ot  Itr.  TbompBon. 

1. pUuTodon,  PUillipa,     Corrie  Bum ;  coUertioii  of  Mr.  Yain|- 

I. .     West  Lothian  j  oollectioii  of  Dr.  FlEminf 

>.  ■ — ■ -.    Capel  Big  i  oolleelion  of  Mr.  Armstrong. 

).  Camarophcria  crumena,  liiatiD  ap.     Ftdiu  West  Lotliiui ;  ooUettiBBl 

Dr.  Fletniog. 
J,  Orthia  Michelini,  L'Eveill^.     From  Cunpaio. 
3. .     EolttTtrod  frapnent  of  the  striated  eitemsl  saAet, 

Bliowiog  the  poaition  of  the  spine*,  M,  and  Uie  exterior  orifice*  of  tte 

tubiikr  perforotionB  irhicfa  traverae  the  thickneHa  of  the  Bhell. 
B. .     Interior  of  the  ventral  valve,  enlarged  i  A,  onjoavi 

R,  div&ricetor,  and  perhaps  vant^  BdjnMor  moscular  iiniiii—im. 

N,  pedicle  scar  (P) ;  T,  t«eth. 
9. .    Interior  of  the  doraa]  valve ;   J,  cardinal  pranMi 

B,  dental  sockets  ;  L,  oral  prooeBses  (?);  A  A,  ooalnaor  impracnoaa 
1.  reaapinata,  aartia.    From  Eobroyston  i  oollection  of  Mr.  Yobi^ 

Much  larger  examples  are  fimnd  in  Aynhiro. 
i.  ■ ^ -.     Enlarged  bnginent  of  tba  rtruted,   spinoaa,  tni 

punotorod  lUrthM. 

S. .    Interior  of  the  ventral  valve. 

i, ,    Interior  of  the  dorsal  valvew 
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15.  Orthis  resupinata.    Variety  (?)  from  Corrie  Bum ;   ooHeotkm  of  Hr, 

Young. 

16.  Btr^orhynckva  crentsfria,  Phillips.    From  Corrie  Bom. 

17. .     Outline  of  a  large  Bpecimens  from  West 

Broadstone.  Many  examples  of  Phillips'  var.  senilis  have  been  re- 
cently found  in  the  HmcHtone  of  Boertrapping,  throe  miles  south  of 
Glasgow,  by  Mr.  J.  Thomson. 

18.  — .    Intorior  of  the  rentral  valve. 

19. .     Interior  of  the  dorsal  valve. 

2iK .     A  young  specimen  from  Gare. 

21. .     Longitudinal  section  to  show  the  space  left 

for  the  animal  bi»tweon  the  valves. 

22. .     A  small  specimen  from  Graro. 

23. ,  vnr.  Kelliij  M'Coy.     From  Ayrshire. 

2 1. ,  var.  radialisy  Phillips.      Prom  Middleholm ; 

collection  of  Dr.  Slimon. 

25. .     Prom  (Jare. 

26.  5<fvp7iowicna  r/»om?>fiit/aIw,  var.  anal/)«/ii,  Phillips.     Corrie  Bom;  ooUoo- 

tion  of  Mr.  Young. 

27. .     Interior  of  ventral  valve. 

28. .     Interior  of  ventral  valve.     A,occlasor; 

R,  divaricator ;  P,  pedicle  (?) ;  F,  interior  opening  of  foramen,  which 

is  closed  ut  X  in  tig.  27. 
29. .     Interior  of  the  dorsal  valve.    V,  vascular 

impressions. 
30. .     A  very  young  example,  in  which  both 

valves  are  straight. 
31. .    A  fragment  of  the  ventral  valve,  showing 

the  external  oriiice  of  the  foramen. 
82 — 33. ,  var.  dietorta,  J.  de  C.  Sdworby.     From 

Gare. 


Plate  II. 

Fig.    1.  Chmrics  Buchxanay  de  Koninck.    From  Garo ;  la  b,  enlarged  represen* 
tations. 

2.  Hardrensiitf  Phillips.     Nat.   size.     From    East    Bams,    near 

Dunbar. 
3. .     Interior  of  ventral  valve.     A,  occlusor ;  B,  diva- 
ricator ;  collection  of  Mr.  Armstrong. 
4. .     Interior  of  dorsal  valve.     A  A,  quadruple  im- 
pressions of  the  occlusor ;  X,  reniform  impressions.     Capel  Rig,  East 
Kilbride. 

6. .    A  young  shell,  from  Craigie,  near  Kilmarnock  i 

collection  of  Mr.  Thomson. 

6. .    A  young  shell  from  Mill  Bum ;  collection  of  Mr. 

Young. 

7. .     A  small  variety  (?)  from  South  Hill,  Campsie ; 

collection  of  ^Ir.  Young. 
8.  Productus  lafisniwuSf  Sowerby.     From  near  Dairy. 

9. .     Interior  of  the  dorsal  valve,  from  Belston  Bom. 

(A  fig.  of  the  ventral  valve  will  be  found,  pL  iv.,  fig.  26). 

10.  hmjispih  uf.  Sow.     With  its  spines  restored ;  from  Lanarkshire. 

11. .     From  Craigie,  near  Kibnamock;  oolloction  of 

Mr.  J.  Thomsfm. 

12. .     From  the  original  specimen  of  P.  longispinuSf 

Sow.     West  Lothian  and  collection  of  Dr.  Fleming. 
13. ,  var.  IcbatuSf  Sow.    From  Laoarkshire. 


sea  Till  fltoumm. 

f'lMnnwii  1  "•«»  LMhiiui  and  (mDodion  of  Dr.  rtemiag- 
.     liitL-nor  of  the  rBBl>«l  **l*w )  turn  C*(i(l  Bf 


,     A  vMf«9  lb  wlilcii  Uie   nnoa  Iim  Dot  M 

derelaped;  Pnil  ^iHwitwi,  Sow.,  iKaa  the  original  Hiwnpk,  '  "^ 
raalonHl,  and  eoOtotiaa  «€Dr.  IlKuinw 

<miI<»lM«,  Hania.     f^am  tW  Canipme 

mauTlnfriu,  Phllb|«.    Prom  ibc  tilurBr  linw-works, 

ooDsOtkin  of  Mr.  Vriun^,     Ttii*  tbaU  hu  also  beon  recent^  ha^i 
tr  Lamm^UHfo,  hr  Hr.  J .  Tbomcop. 
vt.  Sow.      Frum'Bttrrbrad  ;  cuUecticm  at  Hi.  Imuif:. 

,  Bow.    Vrom  n«v  Lcanuilut^  j  poltm^ion  uf  Dr.  Sta 

— ,  Sow.     Vatml  ™It«.  BarrbtttiU     The  islsin  rf 

doraa)  tUtb  h»  been  rvtmnUj  tbnnd  Bt  Brockley,  by  Hr.  TUmm 

t.     UndetH-mined  apacto*.    fram  Corrie  Burn  ;  oiDcMka  1 

Hr.  yoimit. 

FnuAtrii'oiu.  Dn^.,  type,     Thi»  amal  condition  nf 

rnim  the  mun  IcicHlily  and  coUcotion  i  in  pi.  T.,  fig.  7  etu 

/iintriutu*.  Sow.     From  Lanfu-kahiits. 

Fulie  it, 

'TOiTurf'M  simirrlieKl'idu',  UarCJD.     From  CBStleouy  ;  cuUcctkn  of  ItK 

FnnD  Cilte-   I 

Dollcction  of  Mr.  AnnMrong,  I 

Interior  of  the  dorwnt  valve.      FnTm  CsUfr-    1 


(ridoi    collection  of  Mr.  Ammtrong.    A,  oodnior; 
J,  cu^inal  firocess.     Yifc.  4a,  cardioij  pmcew  e?«ii  traxn   iu  n-pfv 
mirtace-     Fig.  4b,  a  Binaller  portion  of  the  intcmal   ffnr&cc  diifte  to 
the  margin,  showing  the  sptnose  uperities,  M,  whirh  overs  iu  asi- 
fhce.  KB  well  m  the  oriQces  of  the  tniiialo  canals  which  traTsne  tit  . 
shell,  N.  1 

,  P.  ScitUca,  Sow.     From  the  original  spaolaia  I 

in  the  oollectlon  of  Dr.  Fleming.     Figa.  7  Bud  S  ahow  Uie  dJtipcMtkB   I 
of  some  of  therilM,  1 

,  VBT.  itilcatm.  Sow.     From  Carhike  pariah.         1 

,    var.    Marliai.      From    ircnwtoDe    luidcr    the 

CnnijMic  main  linicetone ;  onlkwtion  o[  Ur.  SomcgrriUe.  Pig.  101 
Hhowa  how  the  riba  bifurcate  npon  tlio  lal^TuJ  portiona  of  the  TBlftv. 

.     From  the  same  locality. 

■ ,  vur.   J*,  coneintius.     From   the  saxae  locaJitji 

and  ahowing  how  the  shell  becomes  someUiDcs  (ractured. 

— — . — -  cira,   d'Orbigny.      Prom   the    Campeie  main    limeetone  (Bsl- 
gT<^l>aii  Glen  beds).    A  more  correctly  enlarged  fragment  of  tha    ' 
ahell  aurfhre  wiU  be  seen  in  pi.  v.,  Bg.  6.  | 

carbonari'ii,  do  Koniuck.     In  tlie  collection  of  the  Geologiol 

Surrey  this  spncimen  is  iBbolIed  "  North  ol'  Glasgow"  (P).  n  retj 
vngue  indication  ;  and  it  is  poiw'ble  that  the  upecimen  may  be  &W 
some  other  distriot  of  the  ScottLsh  CarltomTorous  iiuri(«. 

Kndoliu,  Dofrance.     Prom  tlie  Campeie  ronin  limestone. 
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Fig.  16 — 17.  Produdus  undatus.    Two  examples,  from  the  same  locality  and  col- 
lection of  Mr.  Yomig. 

18.  scabriculus,  Martin.    From  the  Campsie  main  limestone.    The 

interior  of  the  dorsal  valve  wfll  be  found  represented  in  pi.  v. 

19.  pustulosaa,  Phillips.    North  of  Glasgow  (?)  ;  coUeotion  of  the 

Greological  Survey.  The  same  thing  may  be  repeated  hero  that  we 
have  said  under  fig.  14. 

20.  puncUituSy  Martin.     From  near  I^iosmahago.     One  part  shows 

the  spiny  investment,  of  which  20c  and  d  are  enlarged  illustrations. 

21. .    Internal  cast  of  the  ventral  valve  seen  from  the 

beak,  and  showing  the  relative  position  of  the  occlusor  (A)  to  the 
divaricator  (R)  muscular  impressions. 

22. .     Interior  of  the  dorsal  valve ;    collection  of  Mr, 

Armstrong. 

23.  spinnlosusy  Sow.     From  the  original  example  in  the  collection 

of  Dr.  Fleming. 

24. .     From  near  Lcsmahago  ;  collection  of  Dr.  Slimon. 

25.  costatusj  var.  muncatus,  Phillips.     From  Cossnock,  near  Gal- 

ston.  This  specimen  agrees  exactly  with  the  original  example  so 
named  in  the  museum  of  York,  and  which  has  been  considered  a  syno- 
nym of  P.  costatvs. 

26. latisitimus,  J.  Sow.     Interior  of  the  ventral  valve.     From  West 

Broadstone,  Boith ;  in  the  collection  of  Mr.  Armstrong. 

Plate  V. 

1.  rroditHiis  (jiganiensy    Martin.      Braidwood    Gill,    Ijonarkshire.      This 

species  attains  more  than  twice  the  dimensions  of  the  figure. 
2. .     Interior  of  the  ventral  valve.     A,  occlusor ;  B,  di- 
varicator impressions ;  L,  hollows  occupied  by  the  oral  arms. 
3. .     Interior  of  the  dorsal  valve.     A,  occlusor  ;  J,  car- 
dinal ])roccss ;  X,  reniform  impressions ;  Z,  prominences  correspond- 
ing with  the  hollows  (L)  in  the  opposite  valve. 
4. .     Hinge-hne  showing  the  upper  surface  of  the  car- 
dinal process,  J. 

5.  cora.     A  portion  of  the  external  surface  magnified  to  show  its 

peculiarly  sculptured  striae.     Corrie  Bum ;  collection  of  Mr.  Young. 

6.  scahricnlus.     Interior  of  the  dorsal  valve,  from  two  Lanarkshire 

specimens  :  the  partially  divided  mesial  ridge  and  cardinal  process 
are  peculiar.  From  tlie  collections  of  Mr.  J.  Armstrong  and  ihB^  of 
another  friend. 

7.  roun(7»ani/^,  Dav.     This  figure  shows  the  concentric  lines  of 

growth,  which  had  not  been  sufficiently  expressed  upon  the  figures 
already  given. 

8.  SpiriJirinalaminrtscLt  M'Coy.     IVom  Lammerton;   in  the  collection  of 

Mr.  G.  Tate.     This  is  only  a  cast,  the  shell  being  destroyed. 
9. .     A  fragment  of  the  shell  magnified  to  show  the  dis- 
position of  the  lamina)  which  adorn  the  sur&co. 

10.  Spirifera  hisulcata.     A  remarkably  elongated  variety,  in  the  Hunterian 

Museum,  Glasgow  College.  A  similar  specimen  has  been  found  near 
Lesmahago. 

11.  trigonalis  (?).     Campsie;    formerly  in  the  collection  of  Mr. 

A.  Cowan,  now  in  that  of  the  Geological  Society  of  Glasgow.  I  am 
somewhat  uncertain  whether  this  shell,  of  which  many  similar  ex- 
amples have  been  found,  is  in  reality  a  variety  of  8p.  trufonalis  or  of 
Sp.  duplicicosta, 

12 — 13 — 14.  Crcmia  qiMdrat^  M'Coy.     From  Capel  Rig  and  Calderside ;  in 
the  collection  of  Messrs.  Thomson  and  J.  Armstrong. 


tarior  of  tfa*  ^Mllar  or  perlbntod  «ah«. 

AoohenliblMr,  Htgb  BiHitjm  oolkctian  of  Mr.  BaoBla. 

at. .    FramBwNGffl. 

aa  Li«9«ta  «f««n4/brmi(,  PluIlipL     KM.  Am.    Tram  Oonla  Bnm  j  « 

licBofllr.  Ton^. 


ntnt  Bhowinit  the  thraa  ridfM  omn  oliwtiaMu  ia  I^m  ^ariat  1 

Vrom  the  parish  of  Carluke. 

From  H«ir  Bm,  n> 


Dr.  Slimi 


Intflrior  mrftoe  0 


Leenuthagoi 


of  it* 
o^lectiao  <f 


Bpocimeni  foniid  in  Carluke  pariah. 
86.  atotica,    Dbt.       Prom    Hall 

Dr.  SlimoD. 

87. Gawi  collection  of  Mr.  Yonng. 

88.  mi/liloiJft,  Sovr.     A  tjpical  ei&mple,  from  Craigonglon,  Campoc ; 

coUecCion  of  Mr.  YoaoK- 
8D — *1. .    Varietiea  =  L.  ellipliea  and  L.  paraltfla,  Phil- 

lipB.     From  Orchard -qu&rry.  C^>el  Riu  aod   BobroyMon  ;  coUcctnU 

of  Mesara.  Bcrniio  and  Thomtioii. 
42. A  vny  elongated  varietj,  trmn  HarBhaU  Sfeadowi, 

BcrwickHhirc ;  in  tho  collection  of  Mr.  G.  Tate. 
43. This  specimen  was  fbimd  hif;ho«t  in  Uie  fbrnutim, 

vii.,  Bt  160  fathomB  below  "mi  coal,"  and  13  fitUumia  above  tbt 

Diaclna  bod  in  the  pariah  of  C^loke. 


PEOCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Gbolooists'  AsBociAticm, — The  Aimaal  Keport  of  the  AaaociatioD  bai 
recentlj  been  printed,  and  giTCB  a  most  satia&ctorj  account  of  the  prosptets 
■nd  advance  of  this  Sociclj.  I>uTing  the  present  year  the  following  papers  uie 
been  read* ; — 

"  On  the  Thewj  of  a  Gradaal  Withdrawal  of  Heat  from  the  Earth  u  Ex- 
planatory of  certain  GoologidJ  Phenomena."    By  J.  Cnrry,  Esq. 


•  Tho  Proccoaingi  of  th 
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"  Oil  the  Geology  of  WTiitccliff  Bay,  in  the  Isle  of  Wight."  By  Mr.  Mark 
Normau. 

"  On  a  Stalactite  found  in  Flagstone-rock  at  Haslingden,  near  Manchester." 
By  the  liov.  L.  II.  Morducquc. 

"  On  the  Crag."     By  E.  Cluirlesworth,  Esq.,  F.G.S. 

**  On  the  Action  of  Heat  on  certain  Sandstones  of  Yorkshire."  By  C. 
Tomlinsun,  Esq. 

"  On  Flint  Ijni)leincnt8  from  the  Drift."    By  S.  J.  Mackie,  F.G.S.,  F.S.A.. 

The  Coniinitl  ee  of  the  Asnociation  having  come  to  the  very  desirable  reso- 
lution of  having  occasional  excursions  to  uljices  of  geological  interest,  the  first 
excursion  was  made  on  Monday  the  Oth  or  April,  when  a  number  of  members, 
under  the  ^uidiince  of  the  li(*v.  Tlios.  Wiltsliire  (the  President)  and  Prof. 
Tennant,  visited  Folkestone,  and  sj)cnt  several  hours  in  the  Warren,  in  East 
Wear  Bay,  and  at  Copt  Point,  examininff  the  formations  and  procuring  the 


unique  collection  of  Siphoniae  (?)  from  the  Kentish  rag-beds  of  his  quarry ; 
and  the  river-drift  beds  at  Avlcsford. 

As  the  Association  liave,  with  most  praiseworthy  liberality,  tlux)wn  these 
cxciirsit)us  open  to  any  friends  of  the  m(imbers,  we  recommend  them  to  the 
notice  of  of  those  our  readers  who  desire  field-instruction  in  geoloev,  in  the 
assurance  that  tlicy  will  not  fail  to  find  them  useful  and  agreeable  holidays. 

We  arc  gratified  to  find  that  the  su«?gestions  made  in  tliis  journal  have  been 
so  energetics  illy  taken  up  by  this  Society,  and  in  that  liberal  and  non-exclusive 
manner  which  is  so  fully  in  accordance  with  our  own  views  and  wishes.  Wo 
rejjret  that  an  accid(?nt  at  press  with  our  last  number  compelled  us  to  substi- 
tute other  matter  for  the  notice  we  intended  giving  of  the  then  proposed 
excursion  to  Maidstone.  We  hear  that  a  third  excursion  to  Dulwich  wdl  be 
proposed  for  July. 


NOTES    AND    QUERIES. 

CreiMicvL  EviDFXCE  OP  THE  Spongeous  Naturk  o?  Flint  Fossils. — If 
a  flint  coated  with  chidk  be  iuunersed  in  hydrochloric  acid,  the  chalk  will  be 
dissolved  and  tlie  flint  will  remain  unaiTeetcd.  In  manv  instances,  however, 
there  is  a  point  beyond  which  the  acid,  even  if  renewe(5,  will  not  act,  and  a 
white  ef>ating  is  left  which  neither  nitric,  sul()huric,  nor  hydrochloric  acid  will 
touch.  This  incrustation  1  have  found  to  cxmsist  of  sulpnate  of  lime.  It  is 
met  with  on  those  flints  which  contain  fossils,  such  as  sponges,  &c.  I  have 
Kcvcnd  s]>ecimeiis  of  laminated  flint  presenting  this  peculiarity.  I  have  also  a 
fossil  echhius  from  which  the  chalk  has  been  entirely  removed  by  acid,  and  on 
which  the  sulphate  remains  beautifully  arranged  only  around  the  lines  of  ori- 
fices between  the  plates. 

May  I  presume  to  draw  the  inference  tliat  the  above  facts  lend  confirmation 
to  Dr.  Bowerbank's  views  on  the  spongeous  basis  of  many  flints?  May  they 
not  also  be  adduced  in  support  of  the  o})inion  that  holds  the  animal  nature  of 
8]>onges  ?  We  know  tliat  animal  substances  are  ])artly  albuminous,  and  that 
Bulphur  is  one  of  the  elements  of  albumen.  The  animal  substAnee,  in  under- 
going decomposition,  during  or  previous  to  fossilization,  would  part  with  its 
sulphur,  which  would  be  seized  by  the  lime  of  the  chalk  in  immeaiate  contact 
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vfth  it,  mil  henoe  thn  oculing;  or  finl(4ut«  tjf  limp,  for  wkicli  I  *»  buili 
w»Ue  to  aeoavA,  until  Dr.  Bowerbaiik  «w  luud  ouuufrli  lu  ituin 

niKntndftMiL-V.  B.  fin 

0«  nu  TOHHUL  Tkw  o» ,^  - 

ffrmrmunrnM — Dsu  Sn, — Pcnut  iM  tttoB^iKexplanBtion  For  t^ 

e  of  thoM  "incfulir  vertical  nns  or  tluB  ^^«>i  of  dwk 

■ "  ■  .    .     ■      '  '  •  ^  of  ifri  ahale  i 


luDOtoa^  wtudt  etOM  •  OMii;  horiicHiUl  bed  o! 


enj  censna 

— T,--    --  —   remplemore,"  to  which  MlenlM 

tm  ben  dinotod  by  joor  oorreepoodent  A.  B.  W.,  in  Uk  ApHt  numiKr  rf 
•■TBI  QKoaam." 

Ijet  lu  lappoM  that  HiQ  MoompumBS  dieeraitt,  %.  1,  rencMBtithebMrf 
thubed. 


After  the  deposition  of  the  shale  £,  and  while  it  tu  Tet  in  tlie  state  of  inii^ 
tbe  Ben  bottom  at  this  plac«  beciunc  suddenlj  elev&ted  above  the  waten,  ud 
subjected  to  rapid  dessieation,  vliich  produced  uumerooa  cracks  and  fisiaiN 
orer  its  surface ;  aiid  these  after  a  time  were  doubtless  iocteased  in  rfinyniiiiiM 
bj  subsequent  atmoHpheric  action.  Tlie  land  was  then  submeived;,  but  dniing 
tbe  interval  of  this  upheaval  and  desnieatioD,  the  sea  arouDiT  thia  particulv 
area  had  ceased  to  deposit  fermgio-argillaceouB  mud  as  weU  as  mdo,  owi^ 
doubtless,  to  local  changes  of  currents,  the  result  possiblj  of  those  moTCioenta 
in  the  land  which  I  have  jnst  supposed.  Its  sedimpitt  now  oonsisted  enlitdj 
of  such  bighlj  calcareous  materialB  as  would  be  capable  of  forming  limesttne 
oul,?,  and  uiis,  of  coarse,  filled  up  tliese  cracks  and  fissures,  and  anj  othc  im- 
gularities  which  eiiated  over  what  was  then  the  bottom  of  the  sea. 

It  is  remarkable  that  in  the  neif^hbourhood  of  Templemore  absolute  beds  of 
pure  dark  grej  limestone  are  fre quentl;  found  interstratiSed  with  the  old  red 
sandstones,  and  we  maj  therefore  rationally  suppose  that  the  shale  which  I  am 
describine  maj  have  been  at  one  time  covered  Dj  a  bed  of  such  limestone  as  I 
have  alluded  to,  at  which  period  of  its  biatorj  the  section  at  this  locally  maj 
have  been  tliat  which  I  have  represented  in  the  diagiam  fig.  9. 

After  a  time,  the  calcareous  mud  not  only  ceased  to  be  deposited  here,  but 
another  great  and  material  chuige  took  place  in  the'reJative  diatribntion  of 
land  and  water.    The  sea  bottom  became  suffidentt;  elevated  to  be  bnnigbt 
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nnder  tlie  errosive  action  of  thu  breukers,  whereby  not  only  nil  llie  bed  ot  lime- 
■tonc  mud  was  rciiiovcil,  but  n  sinall  portion  from  the  top  of  tlie  amJUaceoiis 
ahale  bed  also,  as  tar  down,  wc  may  sujipose,  as  the  Uuc  d—t  (Dg.  1).  This 
mccomplished.  tlic  shore  was  onee  again  depressed  deep  bcocath  the  sea,  and 
thus  protected  from  further  destruction. 


■.-^_^^  ='^^--jt^=T-  ^^^ 


ns^ 


Lign.  i.—a  a,  SamUtone ;  I 


iHlialo;  e,  FiMimialU 


i  with  llm^tonc. 


This  last  great  pliTsieal  changB  appears  to  have  brought  back  tbe  nonntil 
conditions  nnder  wliicli  tho  ferruginous  and  non-eidearcous  materials  fiimiiiif; 
the  luasa  of  the  Old  Red  Sandstone  were  doiiositcd,  and  thus  the  shale  with  its 
liniPAtone-filled  fissures,  was  covercil  bv  the  ordinary  sandstones  of  its  type  of 
rock.  Tlie  formation  of  the  Uld  lU<d  iWidslone  then  went  on  uninterruptcidlT 
till  its  time  was  aceoiuplished,  and  the  "carboniferous  sea"  was  spread  over  nil 
tbat  extensive  area,  of  wbiek  the  cent ra]-westem  and  south-western  port  ion  uf 
Irchtnd  now  forms  but  a  veij  small  part. — Yours  truly,  Geo.  V.  Do  Noteb. 

KoTicE  o?  New  Fossils  from  tub  Lower  O'lb  IIed  Sasdstose  ov 
SCOTLiKD.— Three  localilies  are  referred  to  ui  this  pajier.  First,  the  l>en  of 
Cauterland,  in  the  parish  of  St.  Cynis,  on  the  sontjicrn  border  of  Kincardine- 
shire; second,  asijot  in  the.  piirLsh  of  Kiuuell.  near  Faruell;  and  third,  a  spot 
in  the  parish  of  Crtui;,  near  jlonlrose,  both  these  being  in  the  north-east  divi- 
sion of  the  county  at  Forfar. 

First,  in  the  Den  of  Cauterland,  where  there  is  a  considerable  dcrclopment 
of  the  ha-'emcnt  beds  of  our  Scottish  Old  Jled  Sandstone.  For  many  years 
there  has  been  no  quarry  wrought  in  this  locidily ;  but  as  the  rock  is  exposed 
lo  decay  in  n  nalund  ravine,  the  fossils  can  be  gathered  with  patience  and  cure. 
The  bottom-bed  in  the  ravine  seenis  to  be  a  eoiirsc  sort  of  gnt,  through  whieli 
there  Li  dispersed  niueh  limy  matter,  and  in  tliis  portion  of  the  beds  I  have 
never  seen  but  one  fossil,  tlie  Parta  dffi/iifiM  of  Flemintr.  Above  it  lies  Iho 
grcj  Inver,  the  e(|uivBlent,  I  believe,  of  the  "pavement"  beds  of  Camiybe, 
Lcysin!ll,  and  Turin  in  the  neigh iKiuring  county,  and  from  it  are  coUcctedmany 
fossils,  such  OS  the  (!e/iMfitpit  Lyellii,  the  J'arta  drcipieui  in  j^at  abundance, 
the  P/erj/ffotri  anglicss,  and  that  peculiar  and  minute  crustacean  form  the 
A'aaMfarit  of  Page,  llesides  the  Plfrjfffoliit  aiiglieH»,  there  are,  I  think,  in 
thb  loctility  several  other  idlied  forms  of  all  sizes,  from  half  an  inch  to  many 
feet.  I  must  be  understood  as  nicaning,  however,  creatures  of  that  size  when 
comnlcte,  as  our  crustacean  remains  occur  in  a  very  fragmentary  and  scattered 
conuition.  The  members  of  the  section  will  remember  the  gigantic  specimen 
vol,.  III.  2  M 


of  PImjgttm  h»  TM^  iB  VMhnUn,  eilkibHcil  a 
AMOcnMHB  rt  Leada.  It  eouuted  of  aigU  lam  aoDlphuwt  segsua 
1  h^aaa  flirtl  haw  htw  befara  ■»  m  tfce  tiilili  ■wi|  lilg^ 
Canunuid,  eniwwting  alao  of  dsU  Mnal^JadlMh  ^iM  anp 

DiK-tlthd  of  in  iu^  koRtb,  a  miuB  ttw  MM^M  Mrt '*•  d 
gioaatio  brothef .    Fran  uui  mj  Imr  there  ire  alao  wmh 
nbtfli.  and  for  a  Teaaon  wlii(£  will  beraaftcc  ifpev,  1  aa 


mnaidaable  vahui  to  tbtae  nnubiB  of  a 
nmaina  from  thia  loealitr,  and  whid  oeenr  in  «auidaBU«  abaateflf  li 
■finu  acaroe  anjUung  with  ocotaintj.  Tbongfc  miah  tnken  nd  NriML 
then  an  wliat  appear  to  be  fragntenta  of  OBnbnNu  wood,  and  thaw  B  aff 
oomDion  ribbon-liko  leaf  which  lued  to  be  Umudit  fnooidaL  Una  I  iMfQal 
beeu  disposed  to  question,  and  it  ao  iMffoa  tut  I  hara  met  with  li 
where  Uie  leaf  terminates  in  an  qtparant  aeeATaaad,  Toy  dirtao^  ~ 
from  the  Parhi  iecipUni.  BesidH  theae  aeed-Tcaada,  which  ooBur 
from  the  riem,  therein  another  lobular  bo4;  of  a  betatifnl  jdlow  • 
which  pceaenta  in  the  oro»  fracture  a  ladated  tf^ek 


thia  Ujer  also  I  have  pieoN  of  a  erinoidaL 
about  which  it  does  not  enn  beeome  me 


to  hadud  a  eoqeatnm.     Ibnaava 
n  nartieulail;  to  notice  that  tbeae  grej  beda  paaatowMtda  thatopiiaa^ 
Ysiy  tnui  bed,  more  regularly  Btratifled,  ud  iriiieh  pmont^  «lKnlaklCf«l|  J 
theitrokeof  the  hamnier,  smooth  level  nubcok    Oatbeboecf  thtae—  1 
&ea  fossils  occur,  but  as  for  the  most  part  the;  are  Terr  small,  the;  an  not  m  \ 
KmUIj  obserred-    The;  arc,  hon-cver.  if  I  ma*  so  RpMJ:.  the  mmt  tnt^oitt 
carvings  of  the  extinct  orgauisin^.     'l\\r\  :,u-  \\\r  »\v>iis  nr  nilni'  Immi^  x^n 
the  dcniinl  covering  of  fishea,  u.lI   l„  4^^   t,'^^,  ^.-.^  u.  l^  i-j>.i  ••^  uu;pc>t 
interest,  sllbough  as  jct  1  buvc  turned  out  /roin  this  localitj  onlj  detsciasd 
fraf^ni^nts.    I  hnve  tlic  fishes  1o  which  thej  belong  entire  from  the  loolilv,  U 
wbch  1  am  now  about  to  refer. 

Second,  a  snot  in  tlie  parish  of  Kiimell,  near  FamcD  station,  in  the  conatf 
of  Forfnr.  Irom  one  of  tlie  beds  in  this  locslitj  I  have  gathered  foasib  la 
excellent  prcservatiiiu  and  of  ^ent  bcantj.  It  is  a  thin  shale  in  which  the; 
occur,  and  I  believe  il.  to  be  llie  equivalent  of  tlie  uppermost  beds  in  the  are- 
tion  at  Cauterland.  This  tiH'alilv  was  unknown  to  our  local  gcol<»ists,  and  I 
cannot  describe  the  feeling  with  nhich  on  one  afternoon  of  the  Julj  irf  the 
summer  time  of  lSa7,  I  struck  out  from  its  stonj  bed  the  almost  complete  pis- 
ture  of  B  handsome  little  fish.  There  it  wm,  with  its  every  spine  and  its  erm 
Bcale  in  place,  and  vith  what  seemed  an  eniunelled  head.  On  further  search,! 
find  that  it  occurs  of  sises  varjine  from  one  inch  to  aomethiig  more  than  thn* 
inches.  It  evidently  belongs  n(  least  to  the  family  of  the  Acantbodii.  There 
also  occurs  here  another  fisli,  still  more  laboriously  defended  and  onuunented. 
It  has  two  dorsal  fins  or  spines  of  solid  bone,  a  pectoial  spine,  a  curioos  aiiangc- 
mcnt  of  smaller  Sfimea  immedijitcly  succeeding,  what  may  be  <aUed  fulcnl 
knobs,  like  those  m  tlie  sturgeon,  and  of  a  very  elegant  pattern,  a  hi^ly 
finished  scale  for  tlie  head,  another  scsJe  along  the  anterior  part  of  the  ioim 
crest,  and  scales  of  niiuuler  form  spread  over  the  rest  of  tlie  body.  The 
reader  will  pardon  my  referrbg  so  minutely  to  the  different  ports  of  the  dermal 
covering  of  this  little  denizen  of  the  ancrrnt  seas,  when  I  mention  that  these 
are  the  fragmenlarr  piiria  of  the  fishes  which  oeenr  in  the  den  of  Cauttijaad, 
and  enabling  us  so  far  at  lenst  to  eo-ordinale  the  beds. 

In  the  section  at  Famell  I  hsvc  also  met  wit  h  an  epistoma  of  the  PUrweln 
anffUmi,  and  an  aluioat  compietc  exaniple  of  a  Pfuryffotut  or  Et>yplmf,Jt»t- 
not  decide  which,  of  about  seven  inches  in  length.  ITie  Porta  deripinu  also 
occurs,  as  might  be  expected ;  and  there  are  other  minute  Crustacean  foniis. 
The  vegetable  remains  arc  ran.',  but  there  are  numerous  Ichthyodoruliles ;  and. 
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from  nrhat  I  have  said,  it  is  important  to  preserve  these,  as  we  may  meet  with 
the  fishes  to  which  they  belong  in  some  other  locality.  Tlicre  arc  still  to  be 
mentioned  numerous  fossil  bodies  from  this  locality ;  souie  looking  like  pieces 
of  skin,  others  evident  concretions  around  a  spine  or  snines,  and  others,  besides, 
of  a  eoprolit^j  nature.  Were  the  beds  more  accessible  many  objects  woidd  be 
found  to  reward  the  researches  of  the  cxj)lorer. 

The  third  locality  is  in  tlie  parish  of  Craig,  and  near  the  village  of 
Ferry  den.  The  section  is  a  very  small  patch  of  thin  bedded  sandstone,  and 
rests  upon  and  is  surrounded  on  all  sides  by  trap.  The  flags  are  very  coarse 
in  sort,  and  have  been  much  eluui^d  by  heat,  but  still  preserve  on  some 
of  their  surfaces  the  murks  of  pahcozoic  showers  and  the  tread  of  living 
things.  These  footprints  are  of  a  h)wlicr  cast  than  those  from  the  Moraysliire 
beds,  but  they  may  oe  of  interest,  notwithstanding,  as  belonging  to  the  older 
beds  of  the  Old  Red.  llcrv,,  for  instance,  we  have  t  lie  evidene<j  of  the  beaches 
of  that  very  remote  period  in  our  world's  history.  In  the  hirge  drops  im- 
pressed on  the  stone,  nave  we  not  the  proof  of  the  thunder-shower?  In  the 
small  drops  have  we  not  the  evidence  of  the  drizzling  rain  ?  And  there  were 
living  creatures  on  those  sands ;  very  humble  no  doubt,  but  happy  withal. 
Altogether  1  can  make  out  about  a  dozen  d  liferent  kinds  of  footmarks.  lu 
one  case  it  is  a  PtervtjijlHSi  llounderhig  in  the  mud;  in  another  instance  the 
crustacean  is  of  smaller  dinicusions,  and  is  leisurely  crossing  the  oozy  beach ; 
and  in  a  third  example  it  is  a  shrimp-like  creature,  rapidly  traversing  the  wet 
sand. 

I  may  here  be  nennitted  to  make  one  or  two  remarks  of  general  character  in 
eonclusiou.  Ana  first,  as  to  the  eonn'^ction  of  the  thin  beds  with  the  more 
common  "  CephaLispis"  bed  of  Forfarshire.  Upon  this  ])oiut  1  would  not  like 
to  speak  with  anything  like  d()gmati:$m,  but  at  present  I  hold  them  to  be  [Mirt 
and  parcel  of  one  and  the  same ;  indeed,  1  met  not  long  ago,  in  the  Den  of 
Cauterlaud,  with  what  seem  to  be  the  spines  of  one  of  the  small  fishes  in  the 
same  piece  of  a  stone  with  Ccphalaspis  head  and  the  crushed  segment  of  a 
Ptcr}-got\is. 

Secondly,  as  to  the  title  of  the  Old  Red  Sandstone  as  a  System  to  an 
established  place  in  the  g<;ological  scale.  Leaving  out  of  view  the  English 
beds,  which  1  do  not  know,  in  Scotland  alone  we  can  now  alfirm  the  existence 
of  a  peculiar  and  I  may  say  extensive  fauna  and  flora  at  the  very  commence- 
ment of  that  periwl;  and  as  we  ascend  we  have  the  well-known  unique  fishes 
and  the  nxiently  described  vegetation  of  the  middle  and  upper  beds.  1  do 
hope  that  you  will  allow  a  Scotchman  very  humbly  to  sneak  liis  mind — that 
English  geologists  do  not  tsdvc  away  from  us  the  good  old  classical  name  of 
Old  Red  Sandstone. 

Thirdly,  as  to  the  succession  of  the  different  strata,  or  formations  rather,  of 
which  the  system  of  the  Old  Red  Sandstone  is  composed.  On  tliis  point  I  am 
disposed  to  adhere  to  the  arrangement  of  Sir  Roderick  Mureliison,  adopting  as 
the  base  or  lower  formation  our  Scottish  beds  which  contain  the  Ccphalaspis  as 
their  characteristic  fossils  ;  as  the  middle  formation,  the  beds  of  Cromarty  and 
Caithness  with  their  peculiar  fossil  fishci?;  and  as  the  upper  formation,  the 
beds  of  Moray,  IVrth,  and  Fife,  containing  the  Holoptyehius. 

Two  cut  ire' specimens  of  fish  exhibited  by  me  at  the  British  Association 
Meeting  at  Aberdeen,  last  year,  were  named  respectively  by  Sir  P.  Egerton 
Acanthod&t  anfiquHs,  BrachyocanthHs  scuiiger. — Bjsv.  Hugh  Mitchell^ 
Craig. 

ITdssiliferous  Localities  in  Malta. — Dear  Sin,— I  send  you  a  short 
account  of  the  best  localities  for  fossils  in  Malta  and  Gozo ;  it  may  be  useful 
to  some  of  your  numerous  readers. 

The  upper  strata  composed  of  coral-limestone  is  tolerably  fossilifcrous ;  tho 


Sfe 


d  at  FM  OhuoM  nd  As  olift  it  I 


dil^  akng  Um  iioitlt-CHt  ooMt  of  Goin,iinbrt 
liBt  nwij  can  iIm  be  got  OB  tiie  ooHt  of  Ibtti^  betwooi  Fttt  Conew^  Mk 
lln&  and  Miggiw,  «teK  tiie  gnat  bolt  nMhn  l)»  BonUMTMt  eoMt 
I1»BextibM(Uii  ia  oompoaed  of  bIiiiBaiidUaidb4riiitaiiMkil;  iaitfc 


He  noes  lan,  tiiie  on^  oominoii  ou  boig  IvokcB  apedintna  of  Aete  Jtot. 
^Mmmw;  boverer,  otbtn  an  to  be  kmi,aaAika  boot  pboea  an tke ^ 
under  7nt  Chambi^  in  Ooio,  between  St.  Ful's  bej  and  Mellehabn,  mi* 
Ximiar,  in  Midta. 

Bebnr  the  maria  there  ii  a  aeriea  of  beda  of  fight  jdlaw  — T^rti-M.  ftl 
OOnuDOn  bnildi^-atone  of  the  ialaDdo,  wfaioh  ia  ricii  in  eobinodnHata;  tti 
coart  between  Fort  Twne  and  St.  Jalian'a  b^,  Madalcna  bay,  and  jyliuam    ' 
the  laige  quanies  in  txw  centre  of  the  iaUnd,  near  Lnca  and  Mieabba  an  m    i 
moat  nrodaetire  pUcea.    £  also  obtained  a  bvge  epecita  of  naotiliia  fronUk  ' 
I  north-weat  coast  of  Goao.    HaaaA  theae  beda 
lued  pebblca,  containing  flah4ertb,  sc. ;  it  ia  we 
of  Fwt  CbNobri,  doM  to  the  aea,  and  on  tlie  n 


ilie  aonih-aide  of  Fut  Cluunbri,  doM  to  the  aea,  and  on  tlie  north  win  if  lb. 
VieU  CaoBotta,  near  the  vallejof  the  Sriinea,  in  IbAte. 

Tim  III  It  ritiiiliiiii  Thirb  i[i  lliiiT t,  riiiiiriiiifiiiif J  i  iiml  11111111  liiiiialiw. 


and  ia  generallj  devoid  of  fouils;  on  the  point 
fit.  Julian's  bay  broken  Bpecimcins  of  Sewlelia  *ub\ 


between  S 


may  be  found,  and  I  procured  a  nHutilua  fmm  the  cliffs  near  Krendi,  Ualu. 

At  a  quarrT  on  the  sca-coaat  nt  Torre  Sciulo,  near  Krpndi,  there  tued  to  be 
a  fissure  (illcd  with  breccia,  cunlaining  muiDDialiim  remains ;  I  think  it  bu  ^ 
bepn  reiiiovrd  now,  but  others  mn;  be  expected  in  the  bigh  pliff't  on  the  soalh- 
veat  coast  of  both  Malta  and  Gozo,  and  ought  to  be  looked  for. 

I  would  reconuueud  any  ouc  desirous  of  making  a  collection  to  go  to  Tori 
Chainbrd  and  ask  for  a  Maltrse  named  Mike;  although  not  rnj  rcspecttlilr, 
he  Icnovs  most  of  the  best  localities,  is  used  to  collecting,  and  works  welt  with 
apick — 110 pleasant  CDiploymeiil  in  ao  warm  a  cliniate. — Yours  tnilj,  F.  W. 
HuTTON,  Staff  College,  Sandhurst. 

NiCKEK  Pits. — Dear  Sir, — About  two  miles  from  Canterbuij,  in  tk 
marshes  of  West  Berc  Level,  arc  a  number  of  pools  called  Nicker  Pits.  Some 
of  them  are  Tcrj  deep,  and  springs  of  clear  water  rise  up  to  (he  sorface,  lie 
water  finding  its  way  into  tlic  marsh  ditches,  and  thus  escaping  into  the  rim 
StoHT,  near  the  bauks  of  which  tlie  pools  are  situated.  Man;  of  thcjnait 
funnel-shaped  in  the  middle,  and  when  standing  ou  the  mai^n,  anjone  lookim 
into  the  water  can  sec  a  long  way  down.  The  people  in  the  neigbbonrliood 
beliere  them  to  be  of  an  awful  depth.  One  man  told  me  that  an  ccl-pot  hid 
been  lowered  into  one  of  the  pile  seventeen  rods,  but  it  did  not  reach  the 
bottom. 

There  b  some  bigh  ground  close  to  tlie  marshes  where  probablv  the  wat«r 
which  anpplies  tlie  springs  is  collected.  The  soil  of  the  marsh  ia'peatj',  soi 
that  of  tie  fields  adjoining  of  claj. 

The  name  of  these  pools,  or  pits,  is  remarkable,  and  makes  one  fane^  that  it 
is  connccteJ  with  some  earl;  tradition  of  our  Saxon  or  Danish  fbrefathcn. 

Jacob  Grimm  (Deutsche  Mjthologie,  bb.  456,  Zweete  Ausgabe),  under  the 
article  "  Niciius,"  enters  somewhat  circnmstantially  inlo  the  derivation  of  the 
word.  Nichiu,  crocodilua.  Nitr,  old  Notse  for  hijipopotamus,  &c.  Mona 
nl  Tolkslit,  s.  140,  Nilttfr  has  the  meaning  of  evil  apint,  devil.  "  Alle  nikken 
nit  de  hel."    Swedish,  nai,  nek;  Uaaiah,  not,  noi,  &c.,  all  express  the  mcu- 
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ing  of  a  wat^-ghost  or  demon.    In  the  Anglo-Saxon  the  word  has  the  same 
meaning.    Beov.  838, 1144,  2854  :— 

"And  on  ydum  slog, 
Nicera^  nihtcs." 

"  And  on  the  waves  I  slew 
Xieors  by  night." 

Odinn  was  called,  according  to  Snarro,  Nikarr,  or  Knickarr,  and  when  the 
Scandinavians  were  converted  to  Christianity,  the  god  was  nietamor])hosed 
into  the  ])opular  Dovil,  by  way  of  opprobrium.  Thus,  "  Old  Nick"  became  a 
surname  of  Odin  and  the  Devil. 

J.  Kemble,  in  the  glossary  to  the  Anglo-Saxon  pfoem  Beowulf,  explains  the 
wokI  ;  thus,  Nicor  (m)  monstrum  fluviatile,  a  nick  or  nix.  Ohd  nehhar, 
whence  the  name  of  the  beautiful  river  (the  Neekkar)  upon  which  Heidelberg 
stands.    Old  Nick,  eald  nicor  Sathiuuis. 

I  send  you  these  few  imperfect  remarks  in  the  hope  some  of  your  numerous 
correspondents  may  have  heard  of  similar  pits  in  other  neighbourhoods ;  and 
it  will  be  curious  if  they  bear  tlie  same  popular  name. 

The  siiperstitious  feelin«j  of  the  people  living  near  them  appears  to  connect 
them  with  sometliing  which  the  Scotch  would  call  uncanny. — I  am,  dear  Sir, 
yours  truly,  John  Brknt,  Barton. 

Plt^istocene  Deposits  near  Liverpool. — Sir, — 1  have  read  in  your  jour- 
nal Mr.  Morton's  communication  relative  to  the  northern  drift,  or  Pleistocene 
deposits,  near  Liverpool. 

Mr.  Morton  says  it  is  "assumed"  that  the  clay,  &c.,  was  dropped  from  melt- 
ing icebergs.  Tlie  assumption  seems  to  be  a  eirrtaintv,  from  tlie  fact  that  the 
majority  of  the  fossils  found  in  the  rieistocene  bt-ds  are  common  existing 
species,  and  all  of  them  such  iis  arc  of  arctic  or  glacial  origin. 

On  the  Cheshire  side  of  the  Mersey,  between  Seacombe  and  Egrcmont,  there 
is,  as  Mr.  Morton  is  doubtless  aware,  a  capital  section  of  the  elav  and  gravel 
beds.  In  this  clay  occurs  Nurula  oblonga^  which  no  longer,  I  think,  finds  a 
place  in  our  recent  fauna.  It  is  some  years  since  1  examined  these  beds,  but  I 
remember  to  have  found  tlicre  what  does  not  frequently  occur  in  Pleistocene 
strata,  a  ripple-marked  surface  separating  in  one  place  the  sands  from  the  clays. 

Perlmps  Mr.  Morton,  or  some  of  the  members  of  the  Liverpool  Geological 
Society,  may  be  al)le  to  confirm  this. 

Can  you  inform  me  where  it  is  possible  to  obtain  a  copy  of  King's  Mono- 
gTai)h  of  the  Permian  Fossils. — 1  am,  yours  &c.,  M.  T.  H.,  Darlington. 

Professor  King's  Monograph  of  the  Permian  Fossils  is  one  of  the  publica- 
tions of  the  Paheontogi  a])hical  Society.  Any  of  the  back  volumes  can  be 
obtained  for  the  amount  of  tlie  annual  subscription  of  one  guinea.  Dr.  Bower- 
bank,  of  3,  Highbury-grove,  is  the  treasurer. 
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AfUfwer  to  Hugh  Miller  and  Theoretic  Geologists.     By  Tiios.  A.  Davies.     New 
York :  Kudfd  and  Carlton.     London  :  Samj)son,  Low,  Son,  and  Co.     1860. 

For  some  time  past  we  have  liad  rather  a  plentiful  production  of  discussive 
works  upon  the  concordance  or  non-concordance  of  the  so-termed  biblical  and 
geological  accounts  of  creation.  We  have  already  questioned,  on  more  than 
one  occasion,  whether  geologists  or  thcologists  are  as  yet  properly  prepared 
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Now  aoA  a  natnial  nwubbnea  to  onnie  Itanin  In  BMn  ■rfataBa^faM 
w  tkak  lew  pea|ile  will  be  for  a  taonuA  iMliHd  to  aaioa£emS&-  Irt 
n  Ihanoi^  br  MM  to  Tk»  the  hDan  of  tUi  potion  mw  wt  ba  MnoL 
w«  woidd imp^  ranA  that  fiiiBaili  esubit  in t£eaiadT«atiw  tiwe  niiaSiM 
tt  what  tber  naUy  air,  namelT,  the  solid  pwta  of  ot^ecta  odm  nwlfr  the  ■» 
tnions  influnms  of  vitalilT,  vhicb,  after  the  ceoaation  td  the  vital  Inw^  km 
been  t^igncd  to  the  action  of  the  crjatalliiin^,  chemical,  and  other  forcesof 
the  uiiDcntl  kingilum.  Hcfulbg  the  premises  ia  refuting  the  principles,  and 
OOiun)uentlv  vhe  Ht^nients,  bowcTer  skilful  they  might  be,  miut  thetefne 
nect'swrilj'  full;  aud  as  Mr.  Davica  ia  thoroughly  vrong  in  his  basis,  his  coo- 
chuions  mual  be  wiviig  nbo. 


These  pleastuit  chapters  formed  part  of  a  volume — "Peaka,  Fasses,  tod 
Glaciers" — wbich  we  reviewed  in  our  August  number  of  last  year,  nnd  in  which 
we  laid  special  stress  on  this  portion  contributed  by  Profusor  Runsay.  In  their 
present  pretty  pocket-book  form,  accoaipanied  by  a  well-defined  map  of  tlw 
ancient  glacier-regions  around  the  famous  Snowdon,  they  will  form  an  attrKtire 
OOnipanion  and  a  useful  guide  to  the  tourist  in  this  district  of  Wales. 

for  the  ghicicr-scenei^  of  Switzerland  we  need  not  utter  a  word,  it  has  only 
to  be  seen  lo  be  appreciated ;  end,  as  Professor  Eamsay  truly  observes,  in  the 
writincB  of  Be  Saussure,  Chaipentier,  Agaasii,  and-  James  Forbes  the  cbaraa 
of  Btyk  and  gisphic  illustration  have  invested  elacial  investigatioiu  withu 
interest  felt  far  beyond  the  circle  of  scientific  reader- 

Although  the  glaciers  of  Wales  have  long  since _,, 

marks  of  their  gtindiug  on  the  rocks  in  their  slow  and  ponderous  passage 


Although  the  glaciers  of  Wales  have  long  since  melted  awny,  and  only  the 
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way  to  man's  persevering  intellect,  and  how  much  more  will  herwher  yield,  by 
tlw  Dinne  blesung  and  consent,  to  hia  indomitable  energies  and  iutdlectiul 
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Iftbonrs.    Heartily  in  this  beautiful  summer-time  do  we  wish  Snowdon  many 
\isitors^  and  Professor  llamsay's  book  many  readers. 


TJke  Geological  Examifmtor.    By  Da.vid  Page,  F.G.S.    London  and  Edin- 
burgh :  Blackwood  and  Sons. 

The  general  excellency  of  Mr.  Page's  educational  books  on  geology  entitles 
any  new  production  from  his  pen  to  just  consideration.  If  Mr.  rage's  last 
work  on  geological  terms  contained  many  errors  and  some  omissions,  it  was 
not  to  be  expected  that  in  a  subject  so  full  of  difficulties  a  first  attempt  should 
prove  perfect ;  but  M  r.  Page  Ls  too  careful  and  pains-taking  an  author  not  to 
avoid  a  repetition  of  these  casualties  in  a  second  edition. 

The  "  Geological  Exaniinator"  before  us  is  a  little  pamphlet  of  forty  pages, 
usefully  filled  with  generally  well  selected  questions,  designed  chiefly  for  the 
use  of  teachers  iu  fianiiuff  their  periodical  examinations.  They  are  adapt^nl  also 
as  an  aid  for  students  desirous  of  acquiring  a  sufficient  proficiency  in  the 
science  for  such  genonil  examinations. 

To  the  mere  student,  self-educating  himself  in  the  history  of  our  earth,  this 
useful  category  presents  a  succinct  epitome  of  geological  science ;  and  if  be 
att«iDpts  without  reference  to  his  books  to  answer  this  series  of  questions,  he 
will  perceive  for  himself  what  he  luis  acquired  and  what  he  1ms  still  to  attain 
before  he  can  regard  himself  as  worthy  of  being  called  a  geologist. 


The  Rockf  of  Worcestershire.    By  George  E.  Bobeiits.    London :  J.  Masters, 

Aldersgate-street. 

Our  readers  are  acquamted  with  Mr.  Roberts'  pretty  style  of  writing,  from 
the  several  attractive  communications  which  fn)m  time  to  time  he  has  con- 
tributed to  this  journal.  In  this  geological  history  of  "The  Hocks  of 
Worcestershire"  we  have  a  conversational  book  of  much  merit  and  origin- 
ality. We  are  introduced  at  the  outset  to  three  important  personagt^s — 
Granitia,  SQuria,  Triassia— wht)  meet  in  the  arbo\ir  of  a  friend,  Ilospes, 
whose  acquaintance  we  thus  also  make.  There  these  personages  narrate 
what  they  have  to  tell  us  of  the  past  and  present  condition  of  that  portion 
of  our  globe  which  now  bears  tne  denoimnation  of  Worcestershire,  while 
Hospes,  who  is  a  good  listener,  puts  in  an  occasional  inquiry  of  very  sensible 
characttT. 

As  a  rule  we  dislike  dialogues  iu  books,  as  tending  to  make  them  either 
heavy  or  puerile;  but  we  must  say  Mr.  Roberts  has  very  well  managed  to 
keep* up  the  vivacity  and  vigour  of  the  narrations  thmugliout,  and  has  rather 
skilfully  made  the  plan  of  conversational  difference  subservient  to  keeping  dis- 
tinct those  topics  into  which  he  has  divided  his  work. 

Granitia  is  a  fiery,  im|)etuous  personage,  caring  most  for  the  majestic  aspect 
of  tlie  rocks  And  mountains;  Siluria  finds  his  pleasure  m  studying  their  fossil 
remains;  while  Triassia  has  tales  to  tell  of  the  natural  productions  now 
living  upon  their  surfaces.  Hospes,  as  we  have  before  said,  listens; 
and  l)y  nis  interrog-ations  not  only  represents  to  some  degree  theoretical 
speculations,  but  keeps  his  three  scientilie  fricmb  down  to  the  mark  of  popular 
explanation. 

Granitia  first  speaks  of  the  physical  rise  of  the  globe,  and  of  the  oldest  rocks 
exposed  in  the  county ;  Siluna  follows  with  a  description  of  their  characters, 
relating  also  what  remains  of  former  animals  they  contain ;  while  Triassia  tells 
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«a«aie*;  fiftUt,  «f  the  icd'foti  ■bon  tbeeoaLor  the  Femun  fiaualiai; m 
MdiixlUy,  of  l6e  Ncv  Bed  Sudttoac  The  IdHaad  Oolite  Aeacoawii lit  I 
Ihnr  than  at  uMice ;  and  SilDria  Ihiiihfi  hb  diaeontac;  vhidi  b  diMUilw^  I 
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To  ^neua  notlnii^  bcaolifol  in  the  fKeenl  aeeuaj  pMaca  iniiMitNeai 
Dodun^  gw)»iig,  or  b-nng  on  thr  ptesoit  surface,  fnnu  tne  lichen  dingBR  ta 
the  buv  roel  to  the  deux  forest  of  Inxuriul  trees,  frooi  the  uail  or  fli 
caterpillar  brov^ing  on  dork  or  thistle  to  the  codt  burnninp  in  the  qaBTi- 
walls  of  ihe  ncir  rrd  s;uiilstoue,  but  affonb  him  an  inEcrestjug  and  amiuisg 

In  ihis  brighl  somiiipr-liini',  if  with  anv  rinise — geological,  botanical,  « 
artiitiral— or  wilK  uo  eicuw  at  all,  ire  should  ramble  oier  the  beaulifnl  Mil 
and  fertile  loirLiuds  of  Worcrstershtre,  Mr.  Roberta'  book  will  be  an  agneable 
and  useful  companion.  Smnll  ju  sixe,  we  mav  put  it  in  our  pockets ;  and  wbra 
resliog  after  amominEr's  ^atk  on  stile,  felletf  tree,  or  road-sidc  hoqiof  itono, 
as  we  luilv  iuhalc  the  fnigmnec  of  floweir  odoun  wc  maj  read  some  paeiapi 
of  Gnnilia's,  Siluiia'^,  aud  TriiLssia's  gossip  with  pleasure  and  profit,  and  per- 
haps within  our  reach  wc  m\\  pirk  up  the  stone,  fossil,  plant  or  insect  that  ui 


hare  not  giTcn  out  excursionist  the  most  luxniious  resling'-placc,  but  JUM- 
Immlt  likes  it  best,  he  can  read  Mr.  Roberts'  book  at  home.  It  ma;  be  vd 
read  ajiTwhcrc.  But  for  the  geoli^t  what  lestin^-placc  after  a  twot; 
miles  walk  like  a  rood-heap,  where  he  can  rest  uid  luiunate  in  his  bammenng) 
at  the  SEuni?  limeP  "Polities,  lore,  theologr,  art,  are  full  of  thonu;  bgt 
when,"  to  apply  a  humorous  quotation  from  Mr,  Rcade,  "tou  seen  man  prrebeil 
like  a  crow  upon  a  rock,  chipping  it,  tou  jee  a  happj  dog."  The  hajnmerisi  can 
jump  out  of  hisgigal  bdt  turn  of  the  road,  and  liiia  that  which  his  soul  desirn. 
The  meanest  stone  a  bov  throws  at  a  robin  is  millions  of  Tears  older  than  tbr 
Fomesc  Hercules,  and  bas  a  histoir  as  well  as  a  aerman.  Stones  arc  cunoui 
things  ;  if  a  man  is  paid  for  breaking  them  he  is  wretched,  but  if  he  can  biiog 
hi*  mind  to  do  it  gratis  he  is  at  the  summit  of  content." 


THE    GEOLOGIST. 

AUGUST,  18C0. 

GEOLOGICAL    LOG  ALITIE  S.— No.    L 

FOLKESTONE, 

By   S.   J.   Mackie,  F.G.S.,   P.S.A. 

(CotUiiijied  from,  page  207^ 

In  onr  ronte  we  shall  pass  several  brick-pito  dug  into  a  stiff  brovm 
clay  or  ordinary  brick-earth,  which  most  in  no  way  be  mistaken  for 
ganlt,  as  this  &eah-water  or  marshy  stratum,  for  such  the  abundance 
in  its  lower  part  of  the  small  white  shells  of  Selic,  Succinea  oblotiga, 
and  Pvpa  prove  it  to  bo,  akirta  the  chalk  downs  for  many  milea, 
apparently  into  Surrey.     At  the  time  when  it  is  extensively  dug  for 


brick -making,  bones  of  Bos  primiijenius,  Cermu  eUphiu,  Bos  wnw,  and 
horse  are  met  with.  The  specimen  figured  is  from  one  of  these  pits 
belonging  to  Mr,  Kingsnorth,  of  Broadmoad. 

In  Bomo  places,  as  at  Brabonrne  Lees,  this  brick-earth  iuoscnlates 
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with  or  msrgM  into  gnat  drifts  of  iL„ ^ , 

ire  ve  trmvermag  iba  brick-eartli  is  rery  pun  and  fine  froon  nyen- 
sidenUe  qnuititj'  of  fragnLmtaiy  flmtB. 

It  miut  be  bome  in  mind  th^t  the  phun  orer  whid  we  hme  bta 
wftHnxkg,  although  st  the  foot  of  the  lofty  cbmlk.  downs,  is  still  st  > 


1 


high  loTcl  alx>ve  tlio  fcn,  and  forms  the  confinDaiion  of  that  higt 
ground  of  tlic  Gault  and  Lower  Grcensnnd  at  Folkestone,  whleh  con- 
Blitutes  the  West  Cliif,  and  is  cut  off  from  the  East  Cliff  orCopt  Poinl 
by  avalluy  from  eighty  to  ninety  feet  deep,  in  which  aconsidei'aUo  put 
of  the  old  town  is  built.  In  this  valley  sereml  springs  of  bcantifully 
clear  water  break  ont,  the  moRt  noticeable  being  that  at  the  "  Bull- 
dog steps,"  which  even  in  the  driest  and  hottest  seasons  pours  furtb 
in  undiminished  flow. 

At  Uie  aonlh-eastcm  comer  of  the  West  Cliff,  under  the  Balterr, 
lying  immediately  on  the  u]»iior  beds  of  the  Lower  Grocnsand,  wliich 
are  of  loose  disintegrated  sand,  is  the  Pleistocene  ossiferous  deposit, 
from  one  to  nine  feet  thick,  to  which  we  alluded  at  page  12o.  It  coa- 
sists  of  flint' pebbles,  boulders,  and  fragments  of  fermgdnoua  sand* 
stone,  intermixed  with  loamy  sand  and  surmounted  by  calcareooi 
marl.  This  bod  eitenda  along  tho  face  of  the  cliff  for  a.  distance  of 
three  hundred  and  twenty  feet,  following  the  irregnliudties  of  tho 
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sorface  of  the  rock  on  which  it  rests,  and  distiiictly  displaying  the 
variationa  in  its  thickness. 

It  abonnds  in  the  lower  port,  with  the  remains  of  elephant,  ox, 
Btag,  hjten&,  hippopotamus,  Irish  deer,  &c.,  and,  in  the  marly  portion 
nnmerons  specimens  of  two  or  three  species  of  Helix  occur. 

The  shells,  however,  arc  fuund  both  in  the  gravel  and  in  the  calca- 
reous marl  above  it,  as  well  as  in  the  cavities  of  the  bones. 


id  Spring,  FoUieatons. 


This  ossiferous  bed  appeal's  to  be  cnt  off  by  the  ralloy,  above 
xeferred  to,  towards  which  it  thins  out  altogether ;  and  no  traces  of 
mammalian  remains  have  been  found  on  the  cast  side  of  the  town, 
except  those  of  Whale  in  the  brick-earth  at  Porter's  saw-mill. 
On  the  west  it  thins  ofT  beneath  a  bed  of  dark  brown  brick-cartb, 
finch  as  is  found  throughout  the  neighhonring  conntty. 

The  presence  of  a  breccia  of  chalk-flints,  if  it  may  be  so  termed, 


r,  v>  8111(7-  ct>*Ik  occnrnng'  aI  a  W 
t  Miles  to  thm  Dorihor  east,  scid  the  grey  ctmlk  risnic 
■  of  IW  CMiWBoas    group  and  the  "  bose- 
•  psand  of  tlie  whole  distrin. 

r  to  hare  been  deriTed  cliieSj 
E,  the  BwH  pmMesin^  &1]  the  nsaal  minenl 
>  of  neb  ledimmts;  ■  micnMoopio  investigatioD  am- 
turn  lUi  view,  llie  mv)  kboaodhig  with  Fi'rtmiai/era  and  otlur 
icwcwfie  orgMii— 1,  hwq'  forns  of  wliicb  are  inunediatol;  reo^ 
iuA  M  ofdinarjr  ^wcaea  nf  the  chalk. 
iFle  fcttowiB^  n*  the  cnteoeou  fbaafls  which  bare  been  det«etsd 
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HiVHAlJA.  Ttegaceme  Eitxnacns. 

Klephoa  iniinigi>iuiia.  Equoe. 

Hippupotamas  major.  Hjwno  spelEEU. 


We  have  now  fairly  got  back  to  Folkestone,  and  if  we  make  the 
best  of  onr  way  towards  Copt  Point,  throngh  London-street,  we  shall 
pass  a  good  example  of  the  superficial  brick-earth  spreading  over 
gatdt  and  green-snnd.  I  point  oat  this  section  as,  although  limited 
in  extent,  the  little  patch  of  ganlt  there  expoBed  is  rather  rich  in  that 
Tery  elegant  and  somewhat  rare  ammonite,  A.  Bovckardiantu. 

(To  be  cmUk^.) 
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REMARKS    ON    THE    DISTRIBUTION    OP    THE 

BRACHIOPODA. 

By  Prof.  E.  Suess,  of  the  Imperial  Mineralogical  Museum  of 

Vienna,  &c. 

[Communicated  by  Thos.  Davidson,  Esq.,  P.G.S.] 

In  his  address  to  the  Geological  Society  of  London,  Prof.  Phillips 
has  stated  that  "  very  slight  and  trifling,  if  not  mischievous,  is  that 
minute  industry  which,  unguided  by  philosophical  reflections,  busies 
itself  only  with  differentials  of  specimens  and  abandons  the  true 
integration  of  species,  the  work  of  the  real  naturalist'*  and  from  so 
just  an  assertion  who  could  dissent ;  for  although  it  may  be  neoes- 
BBiy  to  study  the  characters  by  which  species  may  be  distinguished, 
stiU,  if  an  undue  importance  is  given  to  certain  features,  or  that  these 
are  arbitrarily  restricted  within  preconceived  limits,  and  that  the 
more  important  questions  in  connection  with  the  distribution  and 
zoological  characters  of  the  class  in  general  are  overlooked,  then,  as 
Professor  Phillips  so  justly  observes,  but  very  little  good  and  much 
harm  may  be  the  result  of  the  minute  industry  of  some  would-be 
paleontologists. 

Shortly  afler  the  publication  of  the  first  portion  of  my  Jurassic 
Monograph,  I  entered  into  active  communication  with  Prof:  Suess,  of 
Vienna,  who  had  offered  me  his  valued  and  valuable  assistance  in 
the  labour  I  had  undertaken,  by  devoting  his  serious  attention  to  the 
Austrian  species,  and  to  those  fundamental  characters  by  which  the' 
class  could  be  subdivided,  and  so  actively  and  zealously  did  Prof. 
Suess  pursue  his  allotted  task,  that  science  is  indubitably  indebted 
to  him  for  a  great  many  of  those  important  discoveries  which 
deservedly  place  him  among  the  first  few  who  have  really  advanced 
our  knowledge  in  connection  with  this  important  class. 

In  his  researches  Prof.  Suess  has  constantly  aimed  at  general 
views ;  and  as  those  relating  to  the  distribution  in  time  and  space 
have  been  one  of  his  favourite  themes,  and  upon  which  he  has 
devoted  much  attention,  I  need  make  no  apology  while  communicat- 
ing to  the  readers  of  the  "  Geologist''  a  letter  recently  received, 
and  in  which  my  distinguished  friend  has  given  a  brief  but  concise 
account  of  the  most  prominent  results  of  his  enquiry.* 

*  I  may  here  ODumerato  the  various  memoirs  published  by  Prof.  Suess  upon 
the  Bracliiopoda,  regretting  at  the  same  time  that  the  space  which  can  bo  devoted 
to  this  article  precludes  tlie  possibility  of  my  enlarging  upon  their  respective 
merits. 

1852. — "On  Terebratula  diphya."    Vienna  Acad.    8to.,  one  plate. 

1833. — "  On  Stringocephalus  Burtini."     Zool.  Soc.    8vo.,  one  plate. 
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I  presume  that  the  bathymetrical  distribution  of  the  great  groups 
of  Brachiopoda  has  ever  been  nearly  the  same  as  it  is  now,  viz.,  the 
species  with  a  translucid  shell  being  confined,  or  nearly  so,  to  the 
Ingher  zones,  and  those  with  opaque  shells  living  in  the  deeper  parts 
of  the  sea.     It  is  not  necessary  to  enumerate  the  numerous  cases  in 
Tvhich  fossil  Lingulida)  and  Discinidoe  have  been  found,  together  with 
ripple-marks,  littoral  shells,  or  other  signs  of  shallow  sea ;  nor  to 
point  out  how  rare  it  is  to  meet  with  other  Brachiopoda  in  such  con- 
ditions.    But  I  must  beg  you  to  remember  how  very  predominant 
liomlike  shells  of  Brachiopoda  are  in  sandstone  and  shale,  and  how 
marked  the  maxima  of  Rhynchonellida),  Spiriferida9,  TerebratulidsB, 
&c.,  are  in  limestone,  and  more  especially  in  argillaceous  limestone. 
It  is  a  gross  error  to  believe  that  these  families  are  so  frequently 
'wanting   in   sandstones  or  shales,  because  these   latter  have  been 
formed  by  a  sea  too  poor  in  lime  for  the  formation  of  these  shells. 
MM.  Logan  and  Hunt  have  taught  us  that  the  shells  of  LingulsB  also 
consist  principally  of  lime.     I  believe  that  the  extinct  family  Spiri- 
feHdflD  ranges,  as  I  have  just  remarked,  with  the  other  families  with 
opaque  shells ;  but  as  to  the  StrophomenideD  you  will  see  that  excep- 
tions are  somewhat  more  numerous,  most  of  them  belonging  to  the 
(restricted)  genus  Orthis.     And  now  let  us  cast  a  glance  on  the  dis- 
tribution of  a  number  of  Silurian  Brachiopoda,  and  for  the  sake  of 
Bbortness  let  us  call  all  Lingulida3  and  Discinidie  the  Group  A,  and 
all  other  Brachiopoda  the   Group  B,  the  genus  Orthis  and  a  number 
of  other  Strophomenidae   being  regarded  as  standing  between  these 
groups,  Orthis,  as  you  >vill  remark,  often  offering  a  very  marked 
tendency  associating  with  group  A. 

In  looking,  as  a  first  example,  at  M.  Barrande's  newest  list  of 
primordial  fossils  in  the  Bulletin  Soc.  Geol.  xvi.,  1859,  p  616 — 546, 
you  may  find  the  following  Brachiopoda : — Eight  species  of  Lingula, 
two  Obolus,  three  Discina,  five  Orthis,  and  one  doubtful  Atrypa. 
This  can  only  be  Atr.  viicula  (Dalne),  or  Atr.  lenticularifi  (Dalne),tho 
first  of  which,  according  to  M.  BaiTande,  approaches  to  Obolus  or  Lin- 
gula. The  latter  surely  is  one  of  the  Strophomenida),  and  probably  an 
Orthis,  So  you  see  that  this  fauna  only  offers  thirteen  or  fourteen 
members  of  the  group  A,  and  five  or  six  forms  of  the  genus  Orthis. 
I  cannot  helicve  that  this  association  of  Brachiopoda  has  lived  in  deep 
water,  and  you  know  that  the  predominant  rocks  in  which  they  aro 
found  are  sandstones  and  slates. 

In  this  case  it  is  possible  to  attain  a  marked  conclusion  even  in 
contemplating  the  primordial  fauna  of  all  regions  in  which  it  has 
been  found  as  a  whole,  but  for  further  studies  it  is  necessary  to 
regard  one  country  after  the  other.  I  will  select  a  few  examples 
now,  but  must,  before  I  do  so,  say  that  a  part  of  the  conclusions 
at  which  I  have  arrived  has  been  anticipated  in  a  very  nice  way 
by  the  statement  of  Mr.  Sharpe  (Quart.  Jour,  1848,  iv.,  p.  158), 
that  the  genera  Lingula  and  Orbicula,  now  preferring  shallow 
water,  do  not  offer  identical  species  in  the  Silurian  beds  of 
North   America  and  Europe.     I  beg  you  to  read  the  passage  of 


Mr.  Blunrpe^  beoMne  ii  hafmoniiai  "w&rfwdk  mUi  a^f  YiewioBttB 

I.  North  Aiubiga.— 'PolMbm  Samitkme. 

ProfeBBor  Hall  oxdy  cites  two  Tiingpli  and  liie  SedlUk^  Ummk 
here.  Profeseor  Rogers  is  said  to  have  fbiind  a  DiaaiiML  ^C.l9si 
speaks  of  something  resembling  a  Fkoona^  The  pnifiles  tfbsnliy 
D.  D.  Owen  (see  Bep.  on  Wisoonsin,  Iow%  Aa,  p.  499,  £.),  oiti 
Trtngnla  and  Discina  in  the  deepest  beds,  and  the  firsfc  other  gaoi 
appearing  is  OrtfUa. 

The  CaJciferouB  tamddone  does  not  show  any  marked  diffiBnueis 
the  character  of  Brachiopoda.  Yamizem  ana  Hall  only  mak  sf  s 
Tiingnla  found  in  a  loose  Uodk.  Bigsby  wmn^a^wnff  L.  omvmi  mi 
OrMdeeheie. 

The  Cha$sy  Umettane,  on  the  contraiy,  oontains  ten  apeciea  of  Bn^ 
ohiopoda  (according  to  Hall),  one  single  donbtfbl  one,  Orbiadtt  (9 
d^brmia^  belonging  to  the  shallow  wiSer  group  A^  the  rest  hsfiag 
opaque  shells,  and  only  embracing  one  single  Orthis. 

Tne  Birdeeye  Umestone  contains  no  Brachiopoda,  aoeordmg  to  HsU 
The  statements  of  Dr.  Bigsby  seem  to  be  somewhat  contradictoij 
(Quart.  Jour.,  1858,  p.  431  and  lists.) 

The  7}renion  Umestone  seems  to  form  a  great  exception,  and  to  con- 
tradict all  these  statements  in  containing  at  the  same  time  a  greai 
number  of  species  both  of  group  A  and  of  group  JB.  Stifl,  in 
gathering  the  facts  relative  to  the  recurrence  of  these  species  in  the 
overlying  strata,  it  may  be  shown  that  no  contradiction  exists.  In 
comparing  the  lists  of  Brachiopoda  from  the  Trenton  limestone,  Utics 
slate,  and  Hudson  river  group,  as  I  intend  to  do  now,  it  is,  1  fear, 
necessary  to  omit  those  given  in  Dr.  Bigsby's  lists  with  the  authority 
of  Sharpe,  because  Sharpe  united  these  three  strata  under  the 
denomination  of  blue  limestone  of  Ohio,  and  the  species  named  by  him 
in  this  bed  are  cited  with  his  authority  as  2?  in  every  one  of  the 
three  strata.  The  following  species  are  said  to  rise  from  the  Trenton 
limestone  into  the  Utica  State,  and  as  no  new  species  of  Brachiopoda 
appears  in  the  State,  they  form  the  whole  of  the  species  found  in  it*: — 
Spiri^erlna  reticularis,  BhyncJu/neUa  merehescens,  JR.  modesta^  JB.  biden^ 
tata,  Strophomena  alteniata,  Orthis  lymt,  0,  testudivaria,  Lingida 
obtvsay  L.  curta,  L.  ovata,  L.  quadrata.  The  proportion  is  much  more 
in  favour  of  group  A  here  than  in  the  Trenton  limestone.  In  com- 
paring the  Hudson  river  group,  you  will  find  in  it : — 

a,  Species  found  in  Trenton  limestone,  but  not  in  Utica  State : 
lAiigula  crassa,  Orthis  Tulliensis, 

hy  Species  passing  indifferently  through  all  three  strata :  Spiri- 
gerina  reticularis^  Rhyivch.  increhescenSy  R,  modestu,  It,  hidentaiay 
Stroph,  altematii,  Orthis  hjfix  (?),  0.  testuditiaria, 

*  Mr.  Hall's  list  cites  Lept,  sericea  here  for  the  first  time. 
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c,  One  species  perhaps  first  appearing  in  Utica  slate :  Le^.  serwa. 

d,  New  speoies,  neither  found  in  Trenton  limestone  nor  in  Utica 
slate :  Discina  cultata,  D,  crassa^  D.  subtruncata,  Orthis  centrilinecUa, 
O,  crispata,  0.  erratica. 

You  easily  perceive  that  the  members  of  gronp  A  and  a  nnmber 
of  Orthides  show  other  facts  of  recurrency  tluui  the  deep  sea  gronp 
S,  and  that  they  therefore  seem  to  have  lived  in  other  conditions, 
viz.,  probably  in  another  depth.  I  might  even  venture  to  say  more 
than  that.  A  certain  number  of  shallow-water  Brachiopoda  of  the 
Trenton  limestone  reappear  in  the  Utica  state ;  so  also  do  a  number 
of  Brachiopoda  belonging  to  a  somewhat  deeper  zone.  These  latter 
all  pass  on  into  the  Hudson  river  group,  but  the  shallow-water  species 
do  not,  and  are,  on  the  contrary,  represented  by  a  number  of  new 
shallow- water  species.  In  this  case,  indeed,  I  presume  th(U  a  change 
in  the  littoral  or  8ub4ittoral  zones  has  taken  place  alone,  the  faxma  of 
the  deeper  zones  remaining  the  same. 

Above  the  Hudson  river  group  the  beds  of  sandstone  with  Idngula 
cuneata  and  ripple-marks  follow. 

II.  England. 

The  association  of  Orthides  with  species  of  the  shallow-water 
roup  A  is  very  nice  in  the  deeper  Silurian  beds.  I  need  only  cite 
[ir  Roderick  Murchison's  and  Mr.  Salter's  statements  in  Siluria,  3rd 
edition,  pp.  47,  50,  and  53,  to  show  that  the  oldest  fossiliferous  depo- 
sits are  very  nicely  characterized  by  the  association  of  the  genera 
Ldngula  and  Orthis.  In  the  calcareous  Llandeilo  beds  of  Pembroke- 
shire (Sil.  56),  Lept.  aericea  is  cited  with  Ling,  attenuata,  L,  gra/nuUUa^ 
and  Orth,  striatula,  I  believe  it  might  be  of  some  peculiar  interejt 
to  study  the  fossils  of  those  localities,  where  the  cidcareous  portion 
of  these  beds  passes  into  slates.  It  must  be  interesting  to  see  the 
members  of  deeper  zones  appearing  in  this  limestone.  In  comparing 
the  lists  of  Caradoc  and  Bala  Brachiopoda  with  those  of  Llandeilo, 
as  given  in  Siluria,  3rd  edition,  and  regarding  Spirif,  inmdaris  as  an 
Orthis  (Sil.,  p.  209),  you  may  arrive  at  the  following  conclusions  *• — 
Eighteen  species  of  Brachiopoda  are  known  in  the  Llandeilo  beds, 
but  all  the  characteristic  genera  of  the  deep  sea  group  B  are  wanting. 
The  species  are  divided  thus :  Five  Lingula,  one  Sophonotreta,  ten 
Orthides,  two  Lepteenae.  Of  these  the  following  recur  in  the  Canuloc 
and  Bala : — 

Of  the  five  Lingula,  none. 
Of  the  one  Siphonotreta,  none« 
Of  the  ten  Orthides,  seven. 
Of  the  two  Lept88n8B,  both. 

The  characteristic  inhabitants  of  shallow  water,  all  remain  con- 
fined to  the  Llandeilo  beds,  as  well  as  one-third  of  the  Orthides  ;  on 
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ihe  oonlrcry,  die  two  (rinffk  LoplwiM^  trUA  augr,  pariMni»lteie* 
garded  as  inhabitants  of  a  somewliat  deeper  ioiiie»  boui  seen; 
Although,  according  to  these  lists,  the  Ckndoo  and  Baibi  strafca  eoa- 
tain  six  Discinsa,  four  Linga1»,  and  one  TrematiB  as  tme  hthahitMrtl 
of  shallow  water,  they  are  all  different  to  the  shallow-water  fahahharti 
of  thelilandeilo  beds,  as  also  are  the  ei|^t  Annelida  of  the  liandals 
diffiarent  from  the  eight  Annelida  of  the  Caradoo  and  Bala  fa^^  Ik 
fiuina  of  the  littoral  aone  has  been  dhanffed ;  ilie  few  iahahitanti  cf 
deeper  sones  which  have  been  foond  in  uie  Llandeilo  beds  nie  v^ 
changed  in  the  following  beds.  I  cannot  think  of  speaking  moie  on 
British  Brachiopoda  to  yon.  I  have  only  thooglit  theae  Uses  neoai* 
sary  for  the  sake  of  showing  you  that  the  apparent  mixtoiB  of  hA 
groups  in  your  Silurian  beds  does  not  seem  to  me  aa  argamod 
against  my  views ;  and  as  I  have  now  given  you  two  exampiss  ia 
which  the  shallow-water  inhabitants  were  changed,  the  &ana  of  At 
deeper  sones  remaining  the  same,  via.,  by  the  oompariaon  of  At 
Utica  slate  with  the  Hudson  river  gioup,  and  of  the  '^^•»*^V»Vy  niUi 
Caradoo  beds.  I  believe  I  must  pomt  oat  the  Yeirj  nice  "^f^f^  of 
tiie  contrary  given  by  your  uppermost  Silurian  beds.  Hare  yea  am 
the  sea  getting  gradually  shallower,  and  out  of  about  thirty  spedei 
of  Brachiopoda  known  in  the  Ludlow  beds,  you  only  see  a  smgie  one 
rising  up  into  the  littoral  or  sub-littoral  passage-beds,  and  occurring 
there  in  great  numbers,  and  that  is  lAiigula  cornea.  Professor 
Pliillips  has  given  a  great  number  of  data  on  these  facts,  and  1 
see  from  his  paper  ou  the  Malvems,  that  Rynch.  nucida.  and  Chaneiet 
lata  sometimes  go  a  good  way  up,  together  with  Disd^ui  jugaia,  bat 
without  continuing  into  the  true  passage-beds. 

in,    BOHEMU. 

Mr.  Barrando's  Protozoic  slates  0,  containing  the  first  or  primordial 
fauna,  have  hitherto  only  yielded  one  Discina  and  one  Ortkis  as  rcpre- 
sentatives  of  our  class. 

The  second  or  lower  Silurian  fauna  forms  Mr,  Barrando's  eta^e  I>, 
which  is  divided  by  this  gentleman  into  five  minor  groups,  viz. : — 

d  1,  Slates  at  the  base  of  the  etage,  near  Komarow« 
d  2,  Quartzite  of  Mount  Drabow. 
d  3,  Black,  foliated  slates. 
d  4,  Very  micaceous  slates. 
d  5,  Yellowish  grey  slates. 

The  lower  part  of  this  ctage  is  very  poor  in  Brachiopoda,  d  alone 
having  yielded  the  genus  Odhia,  A&  to  d  Ai  and  d  3,  M,  Barrande 
has  had  the  extreme  kindness  to  communicate  to  me  the  lists  of  the 
Brachiopoda  known  to  him  up  to  the  present  time  from  these  beds. 
I  see  from  them  that,  making  abstraction  of  several  incomplete  spe- 
cimens, most  of  which,  according  to  this  distinguished  paleeontologist, 
will  prove  to  be  Orthidw,  d  4  has  given  thirteen  species,  viz.,  two  or 
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three  Discincey  one  Lingyla,  five  Orthides,  two  LeptofncB^  and  two 
doubtful  species.  Yoa  remark  exactly  the  same  association  of  tho 
shallow-water  group  A  with  the  intermediate  £brmS|  which  I  have 
already  pointed  out  several  times. 

M.  Barrande  knows  thiiieen  or  fourteen  species  of  Brachiopoda 
from  d  5,  one  of  which  is  Discina  scrohictUosa  from  d  4,  one  or  two  are 
lAiigvlcB^  four  OrihideSy  and  four  other  StrophoDienidce,  among  which  is 
the  recurrent  Lept.  aqnUa,  and  two  doubtiul  species.  I  need  not  say 
that  it  is  again  a  quite  similar  association,  excluding  the  formation 
from  deep  sea  condition.  FinaUy,  M.  Barrande  has  a  short  time  ago 
mentioned  a  new  Lingula  in  chloritic  quartzite  belonging  to  6tage  D, 

Now  it  is  tho  bed  d  4  which,  as  M.  Barrande  has  taught  us,  con- 
tains intercalations  of  slates  with  calcareous  nodules,  which  have 
yielded  four  new  species  of  fossils,  four  species  identical  with  those  of 
etage  Z>,  and  not  less  than  sixty  species  which  have  never  been  found  in 
d  4,  nor  even  in  c2  5,  but  only  in  the  overlying  Upper  Silurian  etage 
^.  Among  these  sixty  species  are  eleven  Brachiopoda :  Terehrat, 
DapkiWy  T,  Un^uata,  T.  monaca,  T.  oboUna,  T,  obovata,  T.  reticulariSf 
Spirifar  togatus,  Orthis  viuhiSy  Lept.  euglyphu^  L,  patrma^  and  L, 
Haueri.  Not  one  member  of  the  shallow-water  group  A,  and  only 
one  single  Orthis  are  among  these  eleven  species,  several  of  which  are 
Spiriferldce ;  T.  Daphiie  is  a  Rhjnchonella.  In  this  Hst  the  predomi- 
nance of  group  B  is,  indeed,  very  clear. 

As,  I  believe,  M.  Barrande*s  suggestion  is  now  generally  acknow- 
ledged, that  the  fauna  d  4,  and  at  least  a  part  of  the  Upper  Silurian 
fauna  E  must  have  lived  at  the  same  time,  I  presume,  ftirther,  that 
this  part  of  the  fauna  E  must  have  lived  in  a  somewhat  deeper  part 
of  the  sea  than  the  contemporaneous  littoral  or  sub-littoral  fauna  d  4 
and  d  5,  and  I  regard  these  '*  colonics"  as  the  intercalations  of  the 
deposits  of  a  somewhat  deeper  bathymetrical  zone  between  sub- 
littoral  deposits. 

In  perusing  that  highly  instructive  comparison  between  tho 
SOurian  beds  of  Bohemia  and  Scandinavia,  which  M.  Barrande  pub- 
lished a  &w  years  since,  it  is  seen  that  the  primordial  faunes  of  both 
countries  consist  of  very  closely  representative,  but  not  identical, 
species.*  Tho  same  is  the  case  with  the  second  or  lower  Silurian 
faunaD,  although  here,  perhaps,  a  small  number  of  identical  species 
may  be  found.  The  comparison  of  the  third  or  Upper  Silurian  fanned 
yields  quite  another  result,  as  tho  number  of  identical  species  in  both 
countries  is  by  far  greater,  although  small  in  comparison  to  the 
locaHty  of  these  fauna).  M.  Barrande  teaches  that  with  few  excep- 
tions (one  Trilobite,  two  Orthoceraia,  and  a  somewhat  greater  number 
of  Corals),  these  identical  species  belong  to  the  class  of  Brachiopoda^ 
not  less  than  eighteen  of  which  are  enumerated  as  occurring  simul- 
taneously in  the  Upper  Silurian  beds  of  Scandinavia  and  Bohemia. 
I  suppose  eight  of  them  to  be  Spirlferidoe,  three  RliynchoiiellidAje,  and 
seven  StrophomenidcB,  among  which  are  two  Otihides,     The  group  A  is 

*  Porhaps  with  ono  eingle  exception. 


not  wpmumted;  dUliQiii^  ibeminui  Orttiis  is  no  ndk  in  liodi 
ineSy  it  oiiIt  oonnfai  two  identkml  speoiM,  and  tiie  boDc  ottimi 

gested  that  in  mote  ctsee  in  which  the  fimi»  are  diatinflt  la  hiA 
oountiieB,  a  limit  between  both  may  hare  eadatod  ""^m^  to  thafc  aw 
eziBtin|^  between  the  Red  Sea  and  the  IffediteiTaaeaPy  orbetwwBtia 
AUantus  and  the Pitcifio,  and  that  when  a  gateater  nmnber  didmikd 
wpeeoBB  IB  found,  it  may  be  aacribed  to  the  diaappeanuiee  cf  ttii 


i 


benier.    My  y^w  on  the  Bnlriect  is  diflRBveni.     Erappooing  thai  fle 

indf 


fint  and  second  faonn  are  indeed  littoral  and  null  iiiliinrilMpiail^ 
the  preaenoeof  openand  somewhat  deeper  sea  will  alone  beqnte  wA 
cient  to  aooonnt  for  the  distinotnesa  of  theae  ^n-n^  the  desp  na 
forming  an  almost  inaoimonntaUe  barrier  fiir  aoch  beinga.  Bfotia 
the  third  foonn  only  snoh  forms  will  be  fonnd  identical  in  botii  ooaa- 
tries,  which  hare  been  able  to  pass  over  the  deptha  of  thai  SifairiH 
ooean  which  separated  Scandinavia  from  Bohemia. 

Let  US  for  a  moment  abstract  snbh  species  aa  are  oommon  to  A» 
Bohemia  £tage/ and  to  Scandinavia,  and  only  regard  the  lower  A^ 
sof  the  Bohfflnian  Upper  Sihananbeda.  Tms  depoait  oflhra  fomiai 
speciea  of  Brachiopoda,  in  oommon  witli  8caamnavi%  and,  mm 
have  seen  above,  eleven  species  in  common  with  the  ^Coknuea'*  < 
In  comparing  the  lists  it  is  seen,  that  with  the  ezoeption  of  £jpvt-  I 
gerina  reticularis  and  Strophomena  euglypha,  these  two  lists  oontun 
different  names.  I  presume,  therefore,  that  a  fiirther  bathymetrical 
subdivision  of  that  Silurian  ocean  existed,  and  that  at  its  southern 
border  the  littoral  and  sublittoral  zones  were  inhabited  by  the  firana 
d4  and  d6 ;  the  next  deeper  by  the  species  found  in  the  "  colonies ;" 
the  deepest  by  those  wliich  have  proved  identical  with  Scandinavian 
deposits.  Spirig,  njtirularis  and  Stroph.  euglypha  may  have  lived  in 
both  the  middle  and  the  deeper  zones. 

M.  Barrando  names  about  sixty  fossils  as  common  to  the  "  colonies" 
and  the  fauna  e.  Among  these  are  eight  trilobites  and  other  cms- 
taceans,  twenty  Cephalopoda,  twelve  Acephala,  but  only  eleven 
Brachiopoda  and  one  Coral :  four  Cardiolse  and  eight  other  Cardiacea 
are  found  here,  together  with  four  Qraptolites.  The  character  of  the 
small  list  of  fossils  conmion  to  the  Upper  Silurian  of  Bohemia  and 
Scandinavia  is  quite  dififerent ;  it  contains  a  single  Trilobitc,  very 
few  Cephalopoda,  but  eighteen  Brachiopoda  and  several  Corals. 
Brachiopoda  of  the  group  B  therefore,  and  Corals  must,  if  my  view 
be  correct,  have  formed  by  far  the  greatest  part  of  the  population  of 
the  deeper  part  of  the  sea. 

Supposed  a  barrier  of  land  to  have  existed  between  Scandinavia 
and  Bohemia,  and  this  to  have  been  destroyed ;  no  cause  can  he 
given  why  merely  Brachiopoda  and  Corals  alone  have  passed  the 
place  where  it  formerly  existed.  Say,  on  the  contrary,  my  view  to  he 
correct,  then  localities  must  be  known  in  which  such  6rachiopoda 
and  Corals  occur  alone,  or  nearly  so,  and  are  contained,  not  in  sand- 
stone or  shale,  but  in  limestone,  and  these  localities  may  then  be  re- 
garded as  formed  in  deep  sea.    Now  such  localities  are  indeed  known, 
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and  I  need  only  remind  yon  of  M.  Ghnenewalds'  papers  on  Bogoss- 
lowsk.  At  the  locality  Petropawlowsk  the  proportion  of  the  total 
Brachiopoda  and  Corals  to  aU  me  rest  of  the  fossils  is  twenty-six  to 
one,  or  nearly  seven  and  a-haJf  to  one  ;  at  Bogosslowsk  eighteen  to 
one,  or  two.  In  the  middle  zone,  as  given  by  the  fossils  common  to 
the  *' colonies"  and  E  in  Bohemia,  this  proportion  on  the  contrary  is 
twelve  to  forty-eight,  or  one  to  fonr.  At  Bogosslowsk  and  Petropaw- 
lowsk not  one  member  of  gronp  A  is  fonnd  ;  not  even  a  single  Orthis. 

M.  Barrande,  in  his  paper  on  the  parallel  between  the  Silnrian 
deposits  of  Scandinavia  and  Bohemia,  has  shown  that  dnring  the 
first  periods  of  animal  life,  the  species  were  already  not  universally 
spread,  bat  distributed  according  to  the  same  strict  rales  which  rege- 
late the  distribution  of  organic  beings  in  our  days.  Convinced  as  I 
am  of  the  correctness  of  this  view,  I  venture  to  add  that  in  remote 
times  also  the  distribution  of  the  species  was  not  only  horizontally 
but  also  vertically  limited,  i.  e.,  that  not  only  geographical  provinces 
but  also  bathymetrical  zones  have  existed  in  the  Silurian  seas. 

In  closing  this  abstract,  I  beg  you,  my  dear  friend,  to  remark, 
that  for  the  sake  of  shortness  some  view  may  be  put  forth  here 
too  apodiotally,  which  is  only  enounced  as  a  mere  conjecture  in  my 
paper,  and  many  an  argument  in  favour  of  my  views  has  been 
omitted  ;  I  beg  fiiso  to  observe  this  to  any  one  of  your  friends,  to 
whom  these  lines  might  seem  to  you  worth  communicating.  Impos- 
sible as  it  is  to  arrive  at  decided  conclusions  by  the  study  of  one  single 
class,  I  have  only  intended  to  show  that  fossils  may  no  more  be  re- 
garded as  mere  "  dead-bom  medals,"  but  must  always  be  looked  upon 
as  the  remains  of  living  beings,  the  existence  of  which  depended 
upon  a  thousand  external  conditions. 

I  am,  my  dear  fHend, 

Most  truly  yours, 
To  Thos.  Davidson,  Esq.,  F.G.S.  Edw.  Suess. 


ON  THE  OCCUIIRENCE  OF  "  SAND-PIPES "  IN  THE 
MAGNESIAN  LIMESTONE  OF  DURHAM. 

By  J.  W.  KiRKBT. 

DuBiNO  the  past  year  my  attention  has  been  directed  to  some 
curious  tube-like  cavities  in  the  magnesian  limestone  near  Sunder- 
land, which  I  believe  to  be  perfectly  analogous  to  the  sand-  and 
gravel-pipes  of  the  chalk  districts  of  the  south  of  England  and 
f'rance.  And  as  our  knowledge  of  such  pipes  has  hitherto  been 
almost  confined  to  their  occurrence  in  the  chaJk,  I  deem  it  advisable 
to  describe  these  in  the  magnesian  limestone ;  not  that  they  add 
much  to  what  we  already  know,  or  that  they  afford  grounds  for  a 
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new  thcoiy  of  the  origin  of  sand-pipes,  bnt  becanse  it  is  well  that  the 
occnrrence  of  such  as  are  fonnd  in  other  calcareous  rocks  than  chalk 
should  be  recorded,  and  especially  when  in  rocks  which  differ  from 
the  latter  in  general  structure  and  greater  hardness. 

The  tubular  carities  or  pipes,  that  I  am  about  to  notice  occur  in  a 
new  quarry  belonging  to  Sir  Hedworth  Williamson,  which  has  been 
Lately  opened  on  the  northern  slope  of  an  eminence  of  the  magnesian 
limestone  called  Fulwell  Hill,  and  which  is  about  a  mile  aud  a-half 
north  of  Sunderland.  The  summit  of  the  hill  is  about  two  hundred  and 
thirty  feet  above  the  sea,  but  the  site  of  the  pipes  is  only  about  one 
hundred  and  fifty  feet  above  that  level.  The  limestone  of  this  hill 
belongs  to  the  upper  portion  of  the  magnesian  limestone  series,  being 
the  upper  limestone  of  Howso,  and  the  crystalline,  earthy,  and  com- 
pact limestone  of  King.  This  eminence,  like  most  of  the  surround- 
ing country,  is  covered  more  or  less  with  boulder-clay,  the  covering 
being  comparatively  thin  on  the  top,  but  of  greater  and  increasing 
thickness  on  the  slopes  and  lower  levels. 

On  the  nortliem  slope  of  the  hill,  and  at  the  site  of  the  pipes,  the 
boulder-clay  has  been  removed,  and  in  its  place  are  beds  of  sand,  and 
clay  without  boulders,  with  some  shingle  and  gravel.  The  limestone 
sui^ace  is  also  worn  here,  and  has  every  appearance  of  having  once 
occupied  a  position  between  tide  marks — at  least,  it  has  the  appear- 
ance of  having  been  subjected  to  the  action  of  water.  But  to  pro- 
perly understand  the  relation  of  these  beds  to  the  limestone  surface,  and 
to  the  pipes  in  the  latter,  I  refer  to  the  accompanying  woodcut  (fig.  1), 
which  gives  a  transverse  section  of  the  deposits  1  am  describing. 

The  contour  of  the  general  surface  is  given  by  the  line  a  a,  and  the 
worn  surface  of  the  limestone  by  h  h,  which  at  b'  takes  the  form  of  a 
low  terraced  cliff",  the  ledges  being  smoothly  rounded,  and  in  some 
places  rather  hollowed  out  beneath.  Against  the  face  of  this  cliff*  is 
piled  an  irregular  mass  of  gravel  and  shingle,  the  pebbles  being 
chiefly  from  the  magnesian  limestone,  with  others  derived  from  the 
boulder-clay,  some  of  the  former  being  sub-angular.  Very  little 
order  is  to  be  observed  in  the  arrangement  of  the  gravel,  it  being 
heaped  against  the  rock  just  as  we  sometimes  see  gravel  thrown 
against  the  base  of  a  cliff  on  recent  coasts  :  some  of  the  pebbles  are 
coated  with  cak  sinter.  Immediately  upon  the  surface  of  the  lime- 
stone, and  occasionally  in  slight  hollows  of  it,  are  large  boulders,  c  c, 
of  mountain  limestone,  basalt,  and  other  rocks,  which  are  most 
undoubtedly  the  heavier  boulders  of  the  boulder-clay  originally  cover- 
ing this  surface,  the  greater  weight  of  which  has  enabled  them  to 
withstand  the  denudative  forces  which  removed  the  rest  of  that 
deposit  from  this  area*.     Upon  the  surface  of  the  limestone,  and 

*  This  is  the  case  where  the  drifl,  or  boolder  clay,  is  now  being  denuded  on 
the  Darham  coast.  I  know  of  several  instances  of  the  kind  in  the  neighbour- 
hood  of  Snndcrland,  one  of  the  best  occurring  about  two  miles  or  more  to  the 
north  of  the  harbour,  on  a  level  tongue  of  lunestone  called  Whitburn  Steel. 
Scattered  over  its  surface  are  some  dozens  of  large  boulders  of  mountain-lime- 
stone, magnosian-limestone,  millstone-grit,  and  basalt,  the  majority  being  par- 
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A*  fc"****-  a-  m  riiw  TicuJrr.  are  oikm'  wtkb  haiv  tueh-  bllBn, 
■■■bWKT  *MKr>  AxMM  aod  «ci=:s  sake  aUibaM. 
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The  pipes  are  foand  in  the  liinestaiie  beneath  the  sand  heds. 
I  haTO  never  noticed  them  where  the  saod  is  absent ;  and  though 
they  are  sometimes  filled  with  clay,  or  a  mixtaro  of  cUy  and  sand, 
yet  in  these  inataoces  a  thin  layer  of  sand  ia  always  the  immediate 
cover  of  the  Umestone.  Nevertheless,  the  qnarrymen  assert  that 
pipes  have  occnrred  in  other  parts  of  the  hill  where  the  limestone  is 
immediately  covered  by  the  boolder-clay.  They  do  not  occnr 
towards  the  higher  portion  of  the  slope  where  the  gravel  is  piled 
against  the  face  of  the  limestone ;  nor  further  up  where  the  lime- 
atone  is  merely  covered  with  turf;  nor  have  they  aa  yet  been  notloed 
in  any  other  locality  of  the  magnesian  limestone. 


S.^Suid-  and  Clay-pipcB 


The  general  form  of  the  majority  of  the  pipes  is  tabular  (figs. 
1  and  2),  bnt  often  irregularly  so ;  some  few  are  conical,  bnt  aoch  are 
nanally  of  alight  depth ;  others  seem  to  bo  modifications  of  these 
forms  ;  occasionally  they  arc  almost  flaak-almped  (fig.  3),  and  in  some 
instances,  by  the  coalescence  of  two  pipes,  they  appear  to  be  bifid. 

The  depth  of  the  longest  is  abont  twelve  feet,  but  in  one  case  the 
termination  was  not  reached  at  tfaia  depth.  The  depth  of  the 
majority  is  within  six  feet ;  but  there  aro  pipea  of  all  depths  from 
one  foot  to  twelve. 

Generally  their  width  is  proportionate  to  their  depth,  though  in 
this  they  do  not  observe  much  uniformity.  It  is  onrions  to  observe  the 
irregularity  of  width  of  some,  especially  of  those  I  have  termed  flask' 
sliapcd.  Such  pipes  arc  of  leas  width  a  foot  or  two  below  their 
apertures  than  towards  each  extremity,  the  lower  portion  of  the 
tube  being  the  most  capacious.     In  some  pipes  I  have  noticed  a 
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Kiidilon  incrooae  of  width  &l  ci^rLcin  beds,  ea  though  the  substance  of 

encli  strkta  was  easier  removed  Uitui  that  of  others.     Imleod.  the 

aneiqiially  worn  surface  of  the  limesfone  oomnosing  the  mt\t»  oE  At 

i  su)c8  BOt-'nid  indicative  of  the  same  (Jiing ;  For,  on    removing  tkt 

I  ^ttcmnl  core  of  sand  or  day,  and  no  espoBiaa  this  Rnrfacc,  it  ia  iiiT»- 

I  iMihly  foond,  no  far  bs  I  have  exaininc'l,  to  be  nnevenly  worn,  mm 

L  bads,  or  portiotis  of  beds,  etanding  oat  ia  relief,  and  others  beng 

['deeply  corroded  aU  rotuid  the  circamfcrenoc.     The  widest  pipe  I  ban 

'(  seen  was  ahont  two  foot  across,  hat  most  of  them   are   under  tnetm 

ibohcs.     Transverao  sections  are  osnally  more  or  lesa  circular,  <mi, 

■pg  ovate,  the  diameter  of  wwrse  varying  in  different  directions. 

Though,  perhaps,  the  most  of  the  pipes  are  exmra.tcd  straight  iato 
iba  limestone,  yet  several  we  njore  or  loss  ohlitjue.  The  matt 
remarliablo  instances  of  this  kind  are  represented  in  li^.  4.  In  mat* 
than  one  instance  I  have  actually  seen  pipas  which  change  the  dirMtion 
of  their  original  eonrse,  so  as  to  become  in  a  measure  slightly  augoUted. 
1  cannot  but  think  that  the  direction  of  both  the  latter  pipes  and  thoo 
LVhose  courses  are  obliqne  must  have  been  determined  by  somo  -pn- 
.^existing  tisaui'e  or  other  weakness  in  the  limestone,  though  in  them 
infitancea  I  have  seen  no  indication  of  any  aueh  fisanres. 

The  pipes  are  usually  filled  with  sand  from  t!io  bed  overlying  tfu 
L  limostoue,  but  sometimes  with  sand  and  clay ;  and  occasioially  a 
'  great  portion  of  the  core  is  composed  altogether  of  clay  of  au  uoc- 
tuouf*  and  tentirioaa  eharacter,  and  which  often  contains  nomeron- 
remains  of  small  vegetable  roots,  or  the  perforations  onoe  occnpied 
by  such  roots  ;  in  fact,  so  thoronghly  perforated  are  the  cores  of  clay 
Bomctimoa  by  the  minate  ramifications  of  these  roots,  that  I  almost 
believe  that  they  would  be  quite  pervious  to  water  in  spite  of  the 
impermeable  nature  of  the  clay  composing  them. 

(To  be  coittinurd.) 


BRITISH    ASSOCIATION    MEETING. 

Tfb  Meeting  of  the  British  Association  opened  on  the  2?t!i  of  June,  at  Oxford, 


mattere,  and  on  the  profjress  made  in  cheminil  science.  On  geology  hia  re- 
marks were  chiefly  confined  to  Ihc  interesting  topics  of  the  earhest  honuui 
remains,  aasocialed  with  those  of  extinct  mammalia.  We  give  tbia  part  of  hi* 
address  entire. 

"The  bearing  of  some  recent  geological  diacovcties  on  the  grgat  question  of 
the  higli  antiqnitj  of  man  was  brought  before  jour  notice  at  joar  last  meeting, 
at  Aberdeen,  by  Sir  Ciindes  Ljell,  in  his  opening  address  to  the  Geologieal 
Section.  Since  that  time  many  French  and  Euglish  natnraliats  have  visitedthe 
valley  of  the  Somme  in  Picardj,  and  confirmecf  the  opioion  recently  published 
by  M.  Boucher  de  rerthea,  in  1847,  and  afterwards  confirmed  by  Mr.  Prest- 
wich,  Sir  C.  LjcU,  and  other  geologists,   from  personal  examination  of  th.it 
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region.  It  appears  that  the  position  of  the  rude  flint-implements,  which  are 
nnequivocally  of  human  workmanship,  is  such,  at  Abbeville  and  Amicos,  as  to 
show  that  they  are  as  ancient  as  a  great  mass  of  gravel  which  fills  the  lower 
parts  of  the  valley  between  those  two  cities,  cxtenmng  sJbovc  and  below  them. 
This  grayel  is  an  ancient  fluviatile  alluvium  by  no  means  confined  to  the  lowest 
depressions  (where  extensive  and  deep  peat-mosses  now  exist),  but  is  some- 
times also  seen  covering  the  slopes  of  the  boundary  hills  of  chalk  at  elevations 
of  eighty  or  one  hundred  feet  above  the  level  of  tfie  Somme.  Changes,  there- 
fore, in  the  physical  boundary  of  the  country,  comprising  both  the  filling  up 
with  sediment  and  drift,  and  the  jiartial  re-excavation  of  the  valley,  have  hap- 
pened since  old  river-beds  were,  at  some  fonner  period,  the  receptacles  of  the 
worked  flints.  The  number  of  these  last,  already  computed  at  above  fourteen 
thousaud  in  an  aiea  of  fourteen  miles  in  length,  and  half  a-mile  in  breadth,  has 
afl'orded  to  a  succession  of  visitors  abundant  opportunities  of  verifying  the  true 
geological  position  of  the  implements. 

"The  old  alluvium,  whether  at  higher  or  lower  levels,  consists  not  only  of  the 
coarse  gravel  with  worked  flints  above  nicuiioncd,  but  also  of  supcr-miposed 
beds  of  saud  and  loam,  in  which  are  many  fresh-M  ater  and  landshells,  for  the 
most  part  entire,  and  of  species  now  living  in  the  same  part  of  France.  With 
the  shells  are  found  bones  of  the  Mammoth  and  an  extinct  Rhinoceros,  E,  ticho- 
rhinuft,  an  extinct  species  of  deer,  and  fossil  remains  of  the  horse,  ox,  and 
other  animals.  These  are  met  with  in  the  overlying  beds,  and  sometimes  also 
in  the  gravel  where  the  implements  occur.  At  Menchecourt,  in  the  suburbs 
of  Abbeville,  a  nearly  enl  ire  skeleton  of  the  Siberian  Rhinoceros  is  said  to  have 
heiiVL  taken  out  about  forty  years  ago,  a  fact  afl'ording  an  answer  to  the  question 
often  raised,  as  to  whether  the  bones  of  the  extinct  mammalia  could  have  been 
washed  out  of  an  older  alluvium  into  a  newer  one,  and  so  redeposited  and 
mingled  with  the  relics  of  human  workmanship.  Far-fetched  as  was  this 
hypothesis,  I  aTii  informed  that  it  would  not,  if  granted,  have  seriously  shaken 
tie  proof  of  the  high  antiquity  of  the  human  productions,  for  that  proof  is  in- 
dependent of  orgame  evidence  or  fossil  remains,  and  is  based  on  nhysical  data. 
As  was  stated  to  us  last  year  by  Sir  Charles  Lyell,  we  should  still  have  to  allow 
time  for  great  denudation  of  tlie  chalk,  and  the  removal  from  place  to  place, 
and  the  si)rcading  out  over  the  length  and  breadth  of  a  large  valley  of  heaps  of 
chalk  flints  in  beds  from  ten  to  fifteen  feet  in  thickness,  covered  by  loams  and 
sands  of  equal  thickness,  these  last  often  tranquilly  deposited,  all  of  which 
operations  would  renuire  the  supposition  of  a  great  lapse  of  time. 

That  the  mammalia  fauna,  preserved  under  such  circumstances,  should  be 
found  to  diverge  from  the  type  now  established  in  the  same  region,  is  consistent 
with  experience ;  but  the  fact  of  a  foreign  and  extinct  fauna  was  not  needed  to 
indicate  the  great  age  of  the  gravel  containing  the  worked  flints. 

Another  independent  proof  of  the  age  of  the  same  gravel  and  its  associated 
fossiliferous  loam  is  derived  from  the  large  deposits  of  peat  above  alluded  to, 
in  the  Valley  of  the  Somme,  wliich  contam  not  only  monuments  of  the  Roman, 
but  also  those  of  an  older  stone  period,  usually  called  Celtic.  Bones,  also,  of 
the  bear,  of  the  species  still  inliabiting  the  Pyrenees,  and  of  the  beaver,  and 
many  large  stumps  of  trees,  not  yet  well  examined  by  botanists,  are  found  in 
the  same  peat,  the  oldest  portion  of  which  belongs  to  times  far  beyong  those 
of  tradition ;  yet  distinguished  geologists  are  of  opinion  that  the  growth  of  all 
the  vegetation,  and  even  the  original  scooping  out  of  the  hollows  containing  it, 
are  events  long  posterior  in  date  to  the  gravel  with  flint  implements— nay,  pos- 
terior even  to  the  formation  of  the  uppermost  of  the  hiyers  of  loam  with  fresh 
water  shells  overlymg  the  gravel. 

The  exploration  of  caverns,  both  in  the  British  isles  and  other  parts  of 
Europe,  has  in  the  last  few  years  been  prosecuted  with  renewed  ardour  and 
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Mcccss,  Et]t)ioughtheth(«reticalex|ilsiia(ioTi<if  manjof  Ihe  iilim 
to  light  »eema  as  ret  ta  baffle  the  «kvU  of  the  ablest  gMilogists.  Dr.  TilowM 
has  given  us  aii  ocuount  of  the  cRinaias  uC  sercnu  hundred  hippopoltau, 
obtaiued  from  one  eovem,  near  Palermo,  in  a  locality  where  there  is  mm  du 
mnniiig  water.  The  same  palicontobH^t,  aided  b;  Col.  Wood,  of  GlwnorgBi. 
riiire,  ha*  recentlj  extracted  from  a  single  cave  in  the  Goner  peoinEuhi  of  SontL 
WcJes,  n  vast  qiiantitj  of  the  antler*  of  a  reindeer  (perhi^is  of  two  specie*  iJ 
icindccr),  both  tdlicd  to  the  living  one.  These  foasds  nre  most  of  them  slicd 
hums  1  and  tjiere  have  been  alread;  no  less  than  one  thuusaud  one  buudnd  uf 
Uiem  (lug  out  of  the  mud  filliog  one  onie. 

In  the  CBve  of  BriihBni,  in  Bevoiisliire,  and  in  nnother  near  Palermo,  in  Sialj, 
ilinl  iinpieinents  were  observed  hv  Dr.  Falconer,  associated  in  snch  a  anaaa 
Willi  the  biinea  of  extJnet  inaiiiniidia,  as  to  lend  liini  to  infer  Ibnt  nian  oiiut 
have  cu-existed  with  several  hist  species  of  quadrupeds;  tmd  M,  dc  Vibn«e 
hu  also  this  sprinft  called  attention  to  analogous  coucluaious,  at  wbich  he  lu 
mived  b^  stuaying  the  position  of  a  human  jaw  with  teeth,  ucoompanied  hf 

t  the  rcniains  of  a  mnmnioth,  under  the  stalagmite  of  the  Grotio  d'Jutc'a,  aar 

•'  Trojcs,  in  Prance." 


The  Piii)cr3  read  in  the  Geological  Section  were  :— 
I'rofesucir  Phillips, — "  Ou  the  Gculogj  of  the  Vieiuitj  of  Oxford," 
J.  F.  Whitcaves,  Esq.,  r,G,S.— '■  Oa  Ihe  luverlebrata  Fauna  of  llie  Lorn 
Oolites  of  Oxfordshire. 


Kev,  P,  B,  Brodie,  F,G,S, — "On  the  Stmligraphtcal  position  of  certain  spe- 
cies of  Coral  in  the  Liiis." 

Hev,  H,  B,  Tristram.^"  On  the  Geological  characters  of  the  Sahara." 

Rev.  J.  P.  B,  Denis,  F.G.S.— "  On  the  mode  ot  flight  of  the  Pterodactjles 
of  the  Coprolitc  bed  near  Cambridge," 

Dr.  Daubenj. — "  Remarks  ou  tlie  Elevation  Theory  of  Volcanos." 

T,  Sterrj-Hunt,  Esq, — "  Notes  on  some  points  in  Chemical  Geology," 

W.  Pengelly,  Esq. — On  the  Geograpbieai  and  Chronological  Dbtribution  of 
Devonian  Fossils  in  Devon  and  Cornwall." 

Dr,  Wright. — "  On  the  Avicula  conlorta  bed,  and  Lower  Lias  in  the  South 
of  Englana" 

Joseph  Prestwieh,— "  On  some  new  Facts  in  relation  to  the  Section  of  the 
Cliff  at  Mundsley,  Norfolk." 

Dr.  Geinita. — "  On  Snow  Crystals  observed  at  Dresden," 

.—"On  the  Silurian  Formation  in  the  district  of  Wilsdruff," 

Professor  Harkness. — "Ou  the  Metamorphio  Rocks  of  the  North  of  Ire- 
land." 

Captain  Woodall, — "  On  the  Intenmttent  Springs  of  the  Chalk  and  Oolite  of 
the  neighbourhood  of  Scarborough." 

Sir  R,  1,  Morehison, — E.thibited  New  Geological  Map  of  Osford, 

Dr.  Anderson. — "  Report  on  the  Dura  Den  excavations," 

M,  A.  Favre. — "  On  Circular  Chains  in  the  Alps." 

Professor  Jukes. — "  On  the  Igneous  Rocks  iEterstmtified  with  the  Carboni- 
ferous Limestone  of  the  Basin  of  Limerick." 
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C.  Moore. — "  On  the  Contents  of  three  square  yards  of  Triassic  Drift." 

Rev.  S.  R.  Smith.—"  On  the  Bone  Caves  of  Tenhy." 

Baron  Francesco  Anca. — "  On  two  newly  discovered  Ossiferous  Caves  in 
Sicily  containing  Marked  Flints,  &c." 

Rev.  W.  Lister. — "  On  some  Reptilian  Foot-prints  from  the  New  Red  Sand- 
stone, North  of  Wolverhampton." 

Rev.  Prof.  Sedgwick. — **  On  the  Geology  of  the  Neighbourhood  of  Cam- 
bridge, and  the  Fossils  of  the  Upper  Greensand." 

Rev.  W.  V.  Ilarcourt. — "  On  the  Effects  of  Long  Continued  Heat — shown 
in  the  Iron  Furnaces  of  the  West  of  Yorkshire." 

Prof.  Rogers. — "  On  some  Phenomena  of  Metamorphism  in  Coal  in  the 
United  States." 

Prof.  Ferdinand  Von  Hochstettcr. — "Some  Observations  upon  the  Geological 
Features  of  the  Volcanic  Island  of  St.  Paul,  in  the  South  Indian  Ocean,  Illus- 
trated by  a  Model  in  Relief  of  the  Island,  made  by  Capt.  Cybulz,  of  the 
Austrian  Artillery." 

.  — "  Remarks  on  the  Geology  of  New  Zea- 
land, illustrated  by  Geological  Maps,  Drawings,  and  Photographs." 

Rev.  J.  C.  Clutterbuck. — "  On  the  Course  of  the  Thames  from  Leehlade  to 
"Windsor,  as  ruled  by  the  Geological  Formations  over  which  it  passes." 

Alplionse  Gages. — "  On  some  Transformations  of  Iron  Pyrites  in  connection 
with  Fossil  Remains." 

William  Molyneux. — "  Remarks  on  Fossil  Fish  from  the  North  Staffordshire 
Coal  Fields." 

W.  Powrie. — "  On  the  Old  Red  Sandstone  and  its  Fossil  Fish  in  Forfar- 
shire." 

Sir  P.  Egerton. — "  On  a  New  Form  of  Ichthyolite  discovered  by  Mr.  Peach." 
E.  Hull. — To  Explain  the  Six-inch  Maps  of  the  Geological  Survey. 

Rev.  W.  Symonds. — "  On  the  Selection  of  Peculiar  Geological  Habitats  by 
some  of  the  llarer  British  Plants." 

Rev.  Dr.  Whewell  and  Prof.  Tennant. — On  the  Kohinoor  previous  to  its 

cutting." 

Dr.  W.  S.  Lindsay. — "  On  a  Recent  Volcanic  Eruption  in  Ireland." 

Sir  D.  Brewster. — "  Details  respecting  a  Nail  found  in  Kurgoodie  Quarry." 

J.  A.  Knipe.— "  On  the  Tyncdale  Coal-Field  and  Whinsill." 

Rev.  J.  Dingle. — "  On  the  Corrugation  of  Strata  in  the  Vicinity  of  Mountain 

Cliains." 

J.  Price. — "  On  Slickensides." 


The  following  are  the  chief  Papers  of  geological  bearing  read  in  the  other 
Sections : — 

Captain  Sherrard  Osborn,  R.N.,  F.R.G.S.— "  On  the  Formation  of  Oceanic 
Ice  in  the  Arctic  Regions." 

Rev.  F.  0.  Morris. — "  On  the  Permanence  of  Species." 

Professor  Daubeny. — "  Remarks  on  the  Final  Causes  of  the  Sexuality  of 
Plants ;  witli  particukr  reference  to  Mr.  Darwin's  work  *  On  the  Origin  of 
Species  by  Natural  Selection.*  " 


mt^ 
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I      pwfnuww  Peitlnuiiicl  ton  Hochstetter  CVinum).  OMtogirt  of  ihe  A«« 
iVmnro  Kiixdiiicu,— "AuBW  Map  of  the  lalorior  of  tbc  Nmthrm  bwtf 
"    tuml,  conslruiittJ  during  an  luiand  Journey  ii»  l*a9." 
jiSir  Edwnrd  Beldier,  R.N.,  C.B.— "On  th«  MKtuftttureof  8«« 
«  and  otbcT  ImulcuienU  by  the  £aquiioe3iui,  illtulnttcd  by  naliie  Tal^ 

^ K-lKwb,  4n.,  &c,' 

■Dr.  Juniu  Hnnt.— "  On.  ibu  Autifjiuly  of  the  lltuwui  Rjwc." 
rrofosor  Mttudutwld.—" On  tlie  Houitilogy  of  the  YCTU{)n,ta,  and  iUia- 
I  yortuurc  ill  Zoolog;." 

[      J,  A.  Brtwu, — "  On  the  Vclooitj  ot  Sarthquukc-sbocks  in  Uie  LaUriiftj 
I  ladik." 

-. — "  Ou  tUc  Ma{^aol,i9in  of  owlaio  Indian  Granites," 
)  ■  CmiouMosclej.— "OotliD  Motion  of  GUcifira." 

Professor  Bui^m&n. — "  Report  ot    " 
\  Bprcillr  Forms  of  Pbnti  lijr  Culluro, 

1      J.  Ci»7ii  Jeffreys,  F.R.3.—"  Exhibition  of  OpcrcnlM  Monstrositiw  of  ill»n- 
f  turn  uaihlim." 

I      I'rofcHBor  Carns.— "  On  the  Vtiluo  of  DeteUipment  in  Sfstctuftltc  Zotdotf 
K«&U  Animal  Morphology." 
f      a.  OgiWit,  M.D.— "On  the  Hard  Tisauw  of  Fern  StemB." 

Dr,  OgUvie. — "  On  the  Wirodj   Fibres  of   Flowering   utd  CrjplofMic 
Plniits." 

Prof.   Hi-i' "  ■        -'iM    I'i.     I. :.■■■■■.  ■  !"   ^.iil\iii!;   the   Enrtli's  Inlntnl 

BlriicliiiT  !■■       ■  ■  "      ' 

"  Prof.  Pierce.—"  On  the  Physical  Cnnstitulion  of  Comets." 
Mr.  W.  R.  Birt.— "  On  the  Forms  of  Certain  Lunar  Craters  indicative  of  i 
Peculiar  Degrading  Force,  wilb  Diagiauis." 

P.  Lutlej  Sdlaler,  F.L.S.— "On  the  Geographical  Distribution  of  Ver- 
tebrates." 


NEW  GEOLOGICAL  MAP  OF  THE  NEIGHBOUBHOOD  OP  OSFOED. 

On  Saturday  the  30th  June,  Sir  R,  I,  Murebison  drew  the  attention  of  the 
Section  to  tlic  maps  of  the  neighhoiirhood  of  Oxford  just  coniplefed  by  the 
Qeolwical  Survey,  and  accompanied  by  explanatory  memoirs.  The  area  Em- 
braced the  whole  series  of  foruialious  frora  tne  "  Woolwich  and  RendinK  series" 
of  the  Tertiary  system  (Prestwich)  to  the  Lower  Lias,  and  included  the  towns 
of  Banbury,  Woodstock,  Farringdon,  Wantuge,  Thame,  with  Oxford  about  the 
centre  {sheets  13,  i5  south-wcsi,  45  nortli-wesll.  This  district  bad  been  sur- 
veyed by  Messrs,  lluU,  Whitakcr,  Polwhcle,  ana  Bauermon. 

Ur.  Hull  then  proceeded  to  give  a  ia|)id  sketch  of  the  moat  interestbg 
points  recorded  in  the  maps,  dwelling  ^articuhirly  on  the  iron-prod ueing  btM 
of  the  Lias,  the  fragmeutarv  distribution  of  the  Portland  and  Lower  Cre- 
taceous groups,  particularly  the  sponge-gravels  of  Farringdon.  With  reference 
to  the  fresh-water  iron-saiida  of  Shotover  Hill,  it  was  shown  that  they  were 
entirely  isolated  from  the  marine  beds  of  the  LiDWcr  Grcensand  period,  which 
range  from  Ciilham  by  Nunebaui  to  ToolBaldon,  After  much  considcratiun, 
it  was  deemed  the  less  hazarduus  course  to  colour  the  fresh-water  beds  of  Shot' 
over  ai  Lower  Greensond,  under  the  supposition  thai  they  ma^  be  an  estuarioe 
imd  marginal  portion  of  that  formation.     At  the  same  tune,  recoUecling 
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the  opinions  of  Fitton,  Conybcarc,  and  more  recently  of  Professor  Pliillips, 
who  on  a  previous  occasion  had  stated  reasons  strongly  in  faroor  of  tne 
Wealdcn  age  of  these  beds,  the  course  adopted  by  the  geological  surveyors 
could  only  be  considered  provisional. 


ON  THE  BLENHEIM  IRON-OBE  AKD  THE  THICKNESS  OP  THE 
FORMATIONS  BELOW  THE  GREAT  OOLITE  AT  STONESFIELD, 
OXFORDSHIRE. 

Bt  Edwakd  Hull,  B.A.,  F.G.S. 

The  economic  importance  of  the  Liassic  and  Oolitic  iron-ores  is  yearly  on 
the  increase,  owing  to  three  causes — the  expansion  of  the  British  iron- trade  ; 
the  local  curtailment  in  the  supply  of  the  clay  ironstone  of  the  coal-measures ;  and 
the  extension  of  the  railway  system,  which  has  rendered  available  iron-ores  far 
removed  from  the  boundaries  of  the  coal-fields,  and  which  were  almost  unknown 
till  within  the  last  few  years.  From  the  "Mineral  Statistics  of  Great  Britain," 
collected  by  Mr.  Hunt,  it  appears  that  in  1857  the  quantity  of  ore  raised  from 
the  Cleveland,  Whitby,  and  Northamptonshire  distncts  reached  the  amount  of 
nearly  one  and  a-half  million  of  tons,  or  nearly  one-tenth  of  the  total  quantity 
raised  in  Great  Britain.  It  may  safely  be  predicted  that  ere  long  Oiifordshiro 
will  also  rank  as  an  iron  producing  county. 

Blenheim  iRoy-ORE. — The  existence  of  highly  ferruginous  beds  in  the 
direction  of  Banbury  and  Dcddington  has  been  known  for  some  years  back, 
and  tliey  have  to  a  small  extent  been  quarried  for  smelting.  There  are  two 
varieties,  a  siliceous  ore,  occurring  at  the  top  of  the  sands,  which  form  the  lower 
zone  of  the  Great  Oolite,  and  a  calcareous  ore,  forming  the  upper  rock-bed  of 
the  marbtone,  or  Middle  Lias.  During  the  progress  of  the  Cfeological  Survey 
in  the  neighbourhood  of  Woodstock,  the  existence  of  this  latter  ore  was  ascer- 
tained in  several  places,  but  in  particular  along  the  valley  of  the  Cherwell, 
west  of  Charlbury.* 

Geological  position. — The  Blenheim  ore  is  identical  in  geological  position  and 
almost  m  its  nature  with  the  Cleveland  ore  of  Yorkshire.  It  forms  the  rock- 
bed  at  the  top  of  the  Marlstone,  which  in  Gloucestershire  and  elsewhere  pro- 
daces  the  tabukted  promontories  which  jut  out  from  the  flank  of  the  oolitic 
escarpment.  At  Fawler  it  rests  upon  soft  sands,  comprising  the  lower  division 
of  the  Marlstone,  and  is  surmounted  by  the  clay  of  the  Upper  Lias.  It  varies 
in  thickness  from  ten  to  fifteen  feet,  and  is  of  nearly  uniform  composition  through- 
out, except  where  there  occur  bands  of  fossils,  with  an  excess  of  carbonate  of  lime. 
The  shells  are  Marlstone  species,  as  Uhynchonellxt  tetrahedray  Terebratula  pune- 
lata,  &c. 

Mineral  character. — At  the  outcrop  the  rock  presents  a  rich  ferruginous 
aspect,  but  when  reached  at  positions  where  it  has  been  protected  from 
atmospheric  influences,  its  colour  is  deep  olive  green ;  and  the  gradual  change 
raav  be  obser\'ed  in  blocks  newly  split.  In  its  latter  state  it  appears  to  Dc 
oolitic  under  the  lens. 

The  character  of  the  ore,  before  oxydizat  ion  is  probably  that  of  carbonat^j 
and  silicate  of  iron,  the  latter  imparting  the  green  tinge :  when  exposed,  it 
passes  into  a  hydrated  peroxide  of  iron.  The  quantity  of  silica  is  about  12  per 
cent.,  and  of  lime  10  per  cent.    Phosphoric  acid  is  only  present  in  minute 

•  As  thifl  ore  extends  under  Uie  property  of  the  Dnlce  of  Marlborongh,  I  have  cnllcd  it 
*•  Blenheim  ore ;"  and  for  ftirther  details  refer  to  the  •'  Geology  of  the  ooiuitry  round  Wood- 
stock."   Mem.  Geol.  Survey :  1857. 


mi  1 

Jiiantitf — O'SS  per  cpnt.  From  sa  Boaij^is  of  iiinc  ?«ii>plij^  in»iie  a  fc 
luaeuiu  of  Practical  Geolog;,  Ihe  aTerage  quantit;  uf  meuQic  iitxi  vttttid 
to  bo  ftbont  32  per  crat. 

The  ontcrop  of  the  rock  maj  he  traced  aloia'  the  ralley  of  tlir  Chcr»di.il 
FawlRr,  on  Ihe  propcrCj  of  the  Diikc  of  Marlbomu^li,  where  it  is  tuiw  boa; 
quarried  for  tranaport  to  South  StafTordshux' ;  and  it  m  e^pcclcd  that  upw  Ik 
pomplctioa  of  the  Worcester  and  Hereford  Railwaj  lai^  qoa&titita  will  kt 
seut  into  the  iron-districts  of  South  Wales. 

TaiCKSESS   OP    TRB    FORMATIOSS    BELOW    THB    GsBAT    OoUTE,    »T    SlOSK- 

riELD. — For  tlic  purpose  of  ascertaining  thr  drpth  of  the  iroo-bcd  bdow  ik 
Stonca&cld  Slate,  the  Duke  of  Uarlbnrough  directed  oae  of  the  slate  pitito 
be  coQtiaiicd  downtrarils  till  the  ore  ifm  reached,    Thia  haa  not  been  wmoa 

Jliahed,  tor  on  reacluDg,  nt  a  depth  of  one  hujidrcd  and  twentj  feet,  the  UppB 
M»  Chiv,  the  water  flowed  m  so  plentifuU;  that  the  sinkhiff  had  ta  k 
abtuuluned.  With  the  ussistanoe  of  a  verj  interesting  seotioQ  at  tlw  «e*t  afc 
of  the  ruilwaj  opposite  Fan^ler,  wu  oau  eusilj  completo  the  aeties  of  dnk 
doirii  to  the  Loner  Lias. 

SeclioH  in  Slatf  Pit  at  Sfonet/ielJ. 

TliictiKW. 

fi-    I    fUppcf  Zone.^White  limestone  reating  on  calearcous  10  frd 

Q X'   i  shales  (ind  raiwl  with  O^lfea  Swvrfyi. 

'  {.Lower  Zone. — Sandj  flags,  slates,  and  ahellj  oolite, 

with  a  bond  at  "  Stonesfidd  Slat«  at 

10  feet  froni  the  top.     Trigonia  im- 

pre.ua,  &c SO  fwl 

T  f  ■  f  Upper  Rag-stone  or"!  Coarse-groinedrujjbljoolite, 
nv,  \^-'"''  of  &wmomUs\mthClfpeia Plain, LiMigii- 
uoute.    ( p„ptinsouii( Wright)  J  ioifl,  Trigoiuaeoilai«,&c...  30  lect 

Upper  Lias  Chy,  at  Fawlor  It  {nt 

C\. — Iron-ore  or  rock-bed    10  lo  IS  fett 

Marlstonc.  <  3.^Sanda  with  oonocetionarj  nodules  of  iron- 

(  ore    15  to  30  feat 

Lower  Lias. — Thickneaa  unknown;  but,  judging  from  anahigj 
with  the  abore  tonnations,  not  very  great. 
If  we  compare  the  development  of  these  formations  in  this  part  of  Oifard- 
ehire  with  that  which  thev  attain  in  Gloucestershire,  wc  shall  Und  that  there ii 
a  great  dimiuution  in  rolurae  when  traced  from  their  nortli-westcm  odIctot 
towards  the  south-eaet  of  Eiiglund.  On  former  occasions  1  have  cndcavijurrd 
to  show  that  oil  the  Lower  Secondary  Fonuatioos  undergo  a  similar  degree  ol 
attenuation  from  the  north-wcat  towards  the  south-east,  in  which  direction  tbev 
ultimately  disappear.  This  will  be  illustrated  \yj  the  following  table  of  ram- 
paratiTC  thicknesses  in  Oion  and  Glouceaterabirc : — 

_  Comparatirs  Thittaest  of  FormBtions. 

^  Gloaeeilershirf.  Oj/ordtiirr: 

Thickness  in  feet.  Thiclutess  in  feet 

Inferior  oolite Sfil     30 

UppCri^iaS       J^gj^^       ggg  p 

MarLilone    250    25 

Total  94*  61 
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The  thicknesses  of  the  strata  in  Gloacestershire  are  derived  from  an  acca- 
ratcly  measured  section  in  the  north  ilauk  of  Brcdon  Hill,  except  in  the  case  of 
the  Inferior  Oolite,  which  is  taken  from  Lcckliampton  Hill.  The  thickness  of 
strata  in  Oxfordshire  is  taken  at  Stoncsfield.  It  embraced  the  re^on  extending 
from  Banbury  on  the  north  to  the  range  of  the  Chalk  formation  south  of  the 
Thames  valley,  and  from  Farringdon  on  the  virest  to  Thame  on  the  east,  Oxford 
occupying  a  central  position.  Mr.  Hull  then  gave  a  rapid  sketch  of  the 
formations  from  the  Lower  Lias  up  to  the  Tertiary  deposits  of  the  Wool- 
wich and  Reading  series,  which  hau  been  surveyed  by  himself  and  his  col- 
leases,  Messrs.  Whitakcr  and  Polwhele,  dwelling  more  especially  on  the 
position  of  the  iron-beds  of  the  Marlstone,  the  distribution  of  the  Portland 
series,  and  the  Lower  Cretaceous  strata  which  occur  in  detached  outlying 
areas  of  small  extent,  and  evinces  the  extent  of  the  denudation  at  sevend 
periods. 

The  positions  of  the  fresh-water  iron-sands  of  Shotover  Hill,  which  had 
on  a  previous  day  been  lucidly  described  by  Professor  Phillips,  were 
pointed  out,  and  tne  reasons  were  stated  wliich  had  induced  the  officers  of 
the  Geological  Survey  to  refer  these  strata  provisionally  to  the  Lower 
Greensand,  though  it  was  by  no  means  intended  to  undervalue  the  arguments 
of  Fitton,  Conybearc,  and  Phillips  in  favour  of  the  Wealden  age  of  these 
isolated  groups. 


SUMMARY  OF  PAPER  ON  THE  GEOLOGICAL  SYSTEM  OF  THE 

CENTRAL  SAHARA  OF  ALGERIA. 

By  Rev.  H.  B.  Tristram,  M.A.,  F.G.S.,  Ac. 

On  leaving  the  Atlas  crest,  and  descending  its  southern  slopes,  we  soon 
come  upon  the  secondary  rocks,  which  are  tne  prevailing  formation  of  the 
whole  country  between  the  Atlas  and  Laghonat.  This  district  for  about  four 
hundred  miles  due  south  is  rocky,  and  with  mountain-ranges  running  for  the 
most  part  in  parallel  lines  north-east  and  south-west.  The  southern  slopes  of 
the  Atlas  chain  rise  from  a  depression  which  in  several  parts,  especially  to  the 
south  of  Tunis,  is  manj  feet  below  the  level  of  the  Mediterranean.  From  tliis 
depression  the  Sahara  is  for  the  most  part  a  system  of  endless  terraces,  some 
of  which  are  only  a  few  miles  apart,  while  others  are  expanded  into  plains  of 
from  50  to  100  miles  in  width,  and  which,  so  far  as  my  observations  and  the 
information  I  could  gather  from  native  caravans  and  a  trustworthy  guide, 
extended  in  an  unbroken  series  to  within  three  days'  journey  of  Timbuctoo,  when 
the  traveller  will  probably  find  himself  on  the  northern  watershed  of  the  valley 
of  the  Niger. 

As  we  advance,  on  every  sta^e  is  written  the  record  of  the  retiring  ocean, 
-which  gradually,  by  the  elevatiou  of  its  southern  shores,  was  driven  back  and 
back  to  the  northward,  tiU  the  last  long  inlet  from  the  gulf  of  Cabes  to 
Tuggurt  was  drained  and  evaporated,  leaving  its  traces  in  the  salt  plains,  and 
occasional  moisture  of  the  Wed  Rhir  and  Cholt  el  Melah — the  ancient  Lake 
Tritonis. 

There  are  several  singular  exceptions  to  the  course  of  the  mountain-ranges 
above  mentioned,  which  are  generally  the  local  causes  of  the  oases. 

Thus  at  Laghonat  we  find  several  elliptical  basins  of  diminishing  size  piled 
one  on  another.  Tlie  lowest  and  largest  rests  on  the  flat  surmee  or  the 
secondary  rock,  which  is  the  base  of  the  shale  system.  Several  great  fissures 
which  pervade  all  these  super-imposed  basins,  allow  the  water  to  percolate.    It 
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then  test)  on  Ihc  unjinrmeuble  rook,  draining  tlirouf^h  s  tn?  ILin  timitmr/ 
gnvct  or  Kuutl  iolu  anj  dciireaHiuun.  hLipuc«  it  IB  raised  by  >rtcai«n  «dU,Mi 
Orcntc*  >n  unaJs. 

From  lli«  Srbaft  TUws  to  I>n^honat,  nil  Ihcx  iMiges  appear  to  belmi);  ta  Ht 
iottr  chalk  roniialJtin.  Iiimrstoun  iircdnmiiutiai,  mid  fOTnui  Uie  riilgn  «f  lb 
Sthui.  Scnnlba,  aad  Ujdlitl  inuiiulains,  II  is  uf  aix^iaiuul  Mructurc.  axi  4 
■%  vrtriabli!  cubur,  ^lu-nJlj  |^;i»h  wikit«.  In  dmdj  of  the  plaiiM  llia« n 
.MSiiitinic,  BOiDctiioes  Iuui9,iuid  at  olher  times  so  Hift  u  tojielil  to  thepta&an 
'«f  the  fingers.  This  <umdstoae  eucloses  nodulM  of  flint  of  varioiij  cubiun 
■nd  »emi-truispareDt.  By  dis-affgreeation  the;  become  detailed  from  \he  jche 
Brdium  in  which  ihey  were  cmbeddeil.  As  the  wind  sweeps  llic  ssudtk^ 
ferm  shinjjlj  beuchcs  of  pebbles,  man;  of  them  of  «  prctt  j  cliucedon;,  n  hioli  u 
ttportcd  m  8omc  qiianlily  to  Paris. 

The  upper  deposit  of  liiuestone  ia  marked  by  regular  bods  of  gypsum  of  ti*l 
ntcnt,  wbich  ai-e  found  in  every  district  of  tlie  Sahara,  but  nirrer  in  tk 
■econdary  formation  of  the  Atlas  reeiou. 

South  of  LughffliBt,  the  furthest  French  outport,  iie  came  upon  a  sbalkn 
Alluriul  deposit  of  the  very  ktest  tertiocy  and  diluviun  funnalion.  Near  tie 
VouDtoios  this  is  oftm  ooniposcd  of  rolled  pebbles  in  a  limestone  matrix.  Oe 
'tte  plftiiis  it  ii  a  while  otuaircous  rock,  a  sort  of  crust  very  bwi  at  tlie  su- 
(kce,  but  soft  and  friable  bcluw,  where  it  is  niiicd  with  green  or  grey  cky,  aid 
'CBcloses  many  crystals  of  gypsum. 

The  diluvian  formation  mav  be  traced  more  or  less  distinctly,  I  belieic, 
bci"wii  hII  till-  i-aii^fs,  even  as'fw  norUi  as  \\u^  ?-,.l.ivz,  Li,;ir  IY}A(-L 

1  \  I  ■■  ■!■  ■  iii  .  ;\  -Irupkby  the  fact  thai  r'-v  ■  .M.f  ■...  T  -■■"■',.  V-  ;'■  ..those 
^:|  |.iiivpd  sppcillcally  idenln'  ■■  ^'ili 

I:  ilii>  lllwt  Kea.    '.May  ir  ■  ■  i  veil 

llmt  lit  uu  very  tlistant  geologic  epoch  a  vast  cliaia  of  Iresli-water  lakta,  suniiir 
to  those  uf  Nurtli  America  at  tlie  present  day,  extended  from  the  plateaui  of 
the  western  Sahara  as  far  as  the  neighbourhood  of  the  Caspian  ? 

The  basin  of  the  M'wib  country  further  still  to  the  south  supplied  me  odj 
vith  a  few  fossils,  apparently  inioccne. 

In  turning  from  the  M'zab  southwards  to  Wareghi,  and  thence  north-east 
towards  Tuggurt  and  tbe  Gulf  of  Cabea,  the  geological  system  appears  to  be 
the  same,  but  with  fewer  distinct  little  basins,  and  with  more  extensive  (UId- 
vian  deposits. 

As  far  as  we  could  trace  them,  the  basins  are  generally  faonEontal  np  to 
Biskra  in  the  north,  and  Gufm  in  the  cast,  or  veiy  slightly  inclined,  conaistine 
of  nltemating  beds  of  greensaud  {"tj,  gypsum,  and  clay.  These  beds  extend 
almost  without  interruption,  or  with  very  slight  depressions,  from  latitude 
thirty-one  degrees  north  to  thirty-flvu  degrees  north,  and  from  longitude  five 
dep'ees  east  to  nine  degrees  east. 

The  most  interesting  portion  of  this  distriet  is  the  Wed  R'hir,  a  long  line  of 
depression  sloping  from  the  Tonareg  desert,  latitude  thirty  d^rees  north,  and 
longitude  fire  degrees  east  (cireitu),  with  its  surface  occasionally  moistened  by 
aalt  lakes,  but  without  any  springs  of  fresh  naler,  yet  affording  at  int«nau 
throughout  its  whole  estent  a  never-failing  supply  of  sweet  water,  throng 
artesian  wells  penetrating  the  upper  limestone.  An  immense  population  it 
supported  by  this  Wed  U  hir,  which  is  for  niany  days'  journey  one  continuoni 
line  of  oases,  such  as  El  Marier,  Tamerns,  Tuggurt,  Tenia^,  and  after  ■ 
further  interval,  in  which  its  traces  are  lost,  it  reappears  in  tbe  oases  of 
N'Gonssa  and  Wangia,  and  gradually  is  lost  iu  the  highlands  of  the  south. 
Hut  it  is  probable  that  even  here  the  subterranean  course  of  the  water  can  be 
traced,  and  that  the  Tounreg  owe  their  means  of  subsistence  to  their  knowledge 
of  wells  on  this  line 
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The  Wed  R'hir  terminates  in  the  Chott  MeLr'hir,  a  depression  probably 
eighty  feet  below  the  Mediterranean  sea-level,  and  the  lowest  point  of  the 
whole  Sahara.  This  basin  extends  eastwards  to  the  Chott  el  Melah  (Lake  Tri- 
tonis),  at  a  greater  elevation,  but  yet  scarcely  rising  to  the  sea-level,  from 
which  it  is  separated  by  some  thirty  miles  of  sand-hills  and  rocks. 

Proceeding  northwards  of  the  MeU'hir,  we  rapidly  lose  all  traces  of  tho 
dilnvian  deposits,  and  come  upon  the  chalk,  chalk-marl,  and  greensand  in 
regular  succession,  dipping  generally  southwards.  The  three  southernmost 
ridges  of  the  Mons  Aures,  viz.,  the  Djebel  Checha,  the  Bj.  Khaddon,  and 
Dj.  Amar,  present  us  with  these  three  stages  of  the  cretaceous  group  in 
order. 

When  we  advance  to  the  north  of  Biskra,  the  boundary  between  the  Till  and 
the  eastern  Sahara,  the  mountains  are  composed  of  masses  of  nummulite  lime- 
stone, with  bands  of  gypsum  and  occasional  irruptions  of  rock-salt,  mixed  with 
layers  of  marl.  One  of  these  mountains  of  rock-salt  has  been  described  long 
since  by  Dr.  Shaw — that  of  El  Outaia. 

There  are  many  salt  deposits,  sometimes  masses  of  isolated  rock-salt,  per- 
fectly pure,  of  many  hunared  yards  in  circumference,  as  at  Hadjera  el  Mehl, 
(or  Kochers  de  Sal),  more  frequently  in  the  form  of  layers  or  incrustations  on 
the  plains  near  the  Chotts,  or  beds  of  evaporated  lakes.  Some  of  the  isolated 
rook-salt  hills  have  been  suggested  to  have  been  eruptions  of  argillaceous  mud, 
gypsum,  and  rock-salt  across  the  secondary  and  tertiary  deposits. 

In  such  a  country  as  the  Sahara,  we  cannot  expect  to  find  much  mineral 
wealth,  beyond  the  salt,  ffvpsum,  and  natron.  Tnere  is  a  quarry  of  oxide  of 
manganese  in  the  Djebel  Trisgrarine,  traces  of  lignite  and  carbonized  trees  at 
A  in  el  Ibel,  and  may  hot  springs — some  pure,  others  stroncly  impregnated  with 
chlorine.  The  temperature  of  one  of  these  I  found  to  oe  one  hundred  and 
twenty-five  degrees  Fahrenheit,  of  others  from  seventy-five  to  ninety-five  degrees 
Fahrenheit.  In  one  of  the  latter  %ere  swarms  of  a  little  fish,  C^prinodon 
d'upafy  also  found  in  the  warm  springs  of  Egypt. 


ON  THE  INVERTEBRATE  FAUNA  OP  THE  LOWER  OOLITES  OF 

OXFORDSHIRE. 

By  J.  F.  WiiTTEAVEs,  F.G.S. 

The  author  remarked  that,  although  the  physical  geology  of  the  neighbour- 
hood of  Oxford  was,  with  some  exceptions,  tolerably  well  understood,  com- 
paratively little  was  known  with  respect  to  its  palaeontology,  especially  that 
part  relating  to  the  invertebrate  division  of  the  animal  kingdom.  The  only  ex- 
ception he  was  aware  of  was  a  detailed  list  of  the  fossils  of  the  Stonesfield 
slate  in  the  volume  of  Oxford  Essays  for  1855,  by  Professor  Phillips,  and  to 
this  list  the  author  was  enabled  to  add  twenty-seven  species  of  shells,  wliich  he 
enumerated. 

Near  the  Kirtlington  Station,  on  the  Great  Western  Railway,  several 
fine  sections  of  the  upper  beds  of  the  Great  Oolite  are  remarkably  well 
exibited ;  and  in  deep  cuttings  on  the  Oxford,  Worcester,  and  Wolverhampton 
railway,  between  the  Handborough  and  Charlbury  Stations,  the  lower  beos  of 
the  same  formation  may  be  conveniently  studied.  The  fossils  procured  from 
these  beds,  including  the  Stonesfield-slate,  were  one  hundred  and  thirty-five 
species,  of  which  one  hundred  and  twenty -eight  were  shells,  four  echinodermata, 
three  corals,  and  one  Bryozoon.  This  list  seemed  to  the  author  especially 
interesting,  as  tending  to  remove  the  isolation  of  the  Minchinhampton  fauna, 
and  to  prove  that  shells,  &c.,  previously  detected  only  on  the  Cotswolds,  were 


3uy  1 

in  nnlit;  widely  diRtributcd  Uuuugliont  Qrr»t  BriUin.  "nis  wune  Molapnl 
{r«Iuru  cLuiriLOlRriMd  buth  tlie  UkM  Onlitc  of  the  CotsimUs,  uul  the  uot 
(ornuiliou  in  Uio  luiiffliboiirhrKHl  of  (Jxfnrd,  lluae  reotunxi  beteg  pnucipiJI}  tk 
rjritj  of  tbe  ocuiujiopoda,  uid  ihci  mmpuvlin'  sboiulaaae  of  OMnUnwons  ve- 
vaivp  sheUs.  Fi¥o  oi  lliitiv  itbelU  had  a(A  prcnuo^j  b««i>  detected  in  llii*  fa- 
m^tiaa,  and  riarht  were  ntiir  to  sciriico.  Mr.  Whitiuvos  thtn  rrad  a  liit  (<  lb 
fnnib  of  the  Fortit  Marble  unA  Contbrnib,  collceUxl  kt  Islip  aul  Kidlingte 
Thr«o  listit  ouoiprUcd  one  hundred  nwl  Inuoly-sis  tporaes.  With  regmll* 
tbt  Corahnab,  be  remarked  that  a  cari-tul  studjr  of  ihc  fooails  of  tlial  hn^ 
tion,  wiitflLw  iu  Oxfordshire,  ia  Yorkshire,  toon  the  Cotawolda,  msbhIUi 
hiui  l^  no  mniuis  favourable  to  the  tJicnr;  of  Prafcssor  Buckman,  Uott  Ibi 
Cumtirub  aaMsuhlsfe  of  fossils,  iin  lite  whulf,  more  dosclr  mnnbio  tte 
nric*  froui  Ihi'  lufenor  tban  Uiut  from  the  Qreat  0(ibt«.  Coniptmng  Uw  od- 
Iwliuu  [ormod  in  OxfordAhire  with  the  fouiU  of  the  same  fanDatiieo  K  So*' 
bonuKl;,  na  catnlogued  by  Mr.  Boan,  ve  see  that,  altfaou^  thov  faioti 
gener^  rraimibkucp,  yal,  on  the  whole,  this  is  not  ao  great  as  wo  might  hiR 
tuppcacd,  Mul  that  each  dutrirt  nossesacs  Kveral  apectes  a{>parciitlT  jMcnlil 
to  It — many  Vorkshirr  species  Wing  probably  abarnl  in  Oxfoirdsluie,  mi 
vice  vcmi,  Ammonil<»  and  Bclemnitca  wo  remarkablj  rare,  too.  in  tMi 
the  Combnudi  and  Forest  Marble.  Mr.  WhitoiTcs  haa  in  bis  cabmel  to- 
wards <i[  thtire  liuudrcd  species  of  fossils,  in  the  iine«t  nreservation,  ooUmu^ 
bj  liiuisulf  in  the  ncigliboarbood  of  Oiford ;  of  these,  tnirtj  9"  "    — 

the  luBJorit;  of  wliieU  ate  ubout  to  bu  published  by  ihe'Pt 


ON   SOME   REPTILIAN   F00TPBINT8   FKOM  THE   NEW   RED   SAND. 
STONE  NORTH  OP  TJpLVERHAMPTON. 

Bt  Ret,  Wm.  Liitkh. 

The  object  ot  this  paper  is  simply  to  announce  the  discovery,  not  so  mndi  of 
new  fossil-renmins,  as  of  some  already  known,  but  found  in  a  fresh  loc^ty ; 
some  of  them  are,  however,  brlicsed  to'  be  new.  They  consist  ot  foot-prints  of 
the  CAeirolAentiBi,  or  I^f/i/riiifioi/oit,  Ihe  Rignemannit,  and  of  snolfaer  aninul, 
with  which  the  author  la  not  acquiiinted,  but  which  he  is  inclined  to  think  wu 
a  bird. 

Hitherto  the  remains  of  ihe  Labjrinthodon  have  only  been  found  inWir- 
wickshirc  and  the  north  of  Clieshire,*  and  the  Hhyncosaums  in  the  Qrinshill 
quarry,  near  Shrewsbury.  The  remains  now  discovered  have  been  met  within 
Btaffordshirc,  in  a  quarry  of  the  New  lied  Sandstone,  iuat  within  the  bonkts 
of  the  Red  Marl,  which  caps  the  qnarry.  at  a  place  about  %\3.  miles  north  of 
Wolverhampton,  in  the  parish  of  firewood,  on  the  road  hetweon  "  The  Stone 
House"  and  Somerford.  "The  Stone  House,"  which  is  given  on  the  Ordnince 
Map,  is  near  fo  Chillineton  Avenue  Gat«.  and  within  two  hundred  yards  of  the 
quarry.  The  bed  in  whicii  they  occur  is  about  twelve  feet  from  the  surface. 
One  of  the  slabs  was  ao  thickly  covered  with  foot-prints  rescmbline  those  rf 
the  Bhyncosaurua  as  nccessarilj  to  convey  the  idea  that  the  animiUs  which  made 
them  must  have  been  very  numerous  on  the  spot.  These  were  smaller  than 
roost  of  the  others  of  the  same  kind,  being  only  from  three-fourths  of  an  inch 
to  an  inch  in  length.     This  slab  was  unfortunately  removed  before  I  had  an 

•  Thia  Mnlanont  wu  waroctal  lij  Mr.  Hull,  of  the  Govommcint  Sun-ty,  who  nunei]  two  or 
Ainiifre«b  localitifla  In  which  the  rranBfns  of  tho  Lnbyrintbodon  havebcradjsoovtrcd.  I:pd£  tli* 
ainea  of  Iheae  plao^e  b*ve  not,  oa  I  uniiDiBUxx],  been  pobllBtied. 


BRITISH  ASSOCUTION  MEETING.  d09 

opportunity  of  re-examining  it,  but  I  have  a  strong  impression  that  the  tracks 
were  those  of  a  number  of  young  animals,  they  were  so  very  uniform  in  size 
and  shape. 

Some  of  the  foot-prints  of  the  Labyrinthodon  are  ten  inches  in  length,  those 
of  the  Ehyncosaurus  are  from  one  to  two  inches.  The  latter  vary  a  ^ood  dc»l 
in  shape,  the  toes,  three  in  number*,  of  some  of  them  being  stndgnt,  while 
others  arc  curved  outwards,  like  a  bird's  claw,  half-closed,  and  then  pressed 
down  hiterally  on  a  flat  surface.  The  nail,  which  is  very  distinct,  is  broad  in 
proportion  to  its  length,  hooked,  and  sharp  at  its  point,  and  turned  out  in  the 
same  direction  as  the  toe.  When  questioned  at  Oxford  as  to  whether  the 
author  had  detected  any  signs  of  articulations  or  phalanges,  he  answered  in  the 
negative ;  but  on  re-examining  the  impressions,  he  is  strongly  inclined  to  think 
that  the  latter  may  be  seen,  and  that  they  are  three  in  number  in  the  outer 
toe,  but  he  feared  to  speak  of  the  others.  Most  of  the  footprints  terminate 
somewhat  abruptly  behind,  but  one  of  them  is  prolonged  in  that  direction^ 
more,  however,  in  the  shape  of  an  elongated  heel  than  of  a  hinder  toe. 

In  all  these  foot-prints,  which,  though  differing  somewhat  in  form,  he  re- 
gards as  those  of  Rnyncosauri.  The  outer  toe  is  invaribly  the  longest,  the 
second  somewhat  shorter,  and  the  third  shorter  still.  But  in  one  of  the  im- 
pressions this  is  not  the  case,  the  middle  toe  being  the  longest,  as  in  the  case 
of  birds,  and  he  is  therefore  strongly  inclined  to  think  that  the  impressions  are 
really  those  of  a  bird ;  but  the  toes  are  broader  in  proportion  to  their  length 
than  are  those  of  birds  generally,  being  one  inch  and  five-eighths  in  length,  and 
five-eightlis  of  an  inch  m  breadth,  the  two  side  toes  being  broader  than  the 
middle  one.  There  is  another  impression  which  much  resembles  this,  four 
inches  behind  it,  measuring  from  the  back  of  the  one  to  the  front  of  the  other, 
and  he  believes  both  belong  to  the  same  animal ;  but  the  second  has  been 
somewhat  interfered  with  by  the  foot-prints  of  another  animal  which  has  crossed 
it,  and  he  cannot  thus  speak  positively  upon  the  point,  but  he  believes  he  may 
affirm  that  these  two  are  single  and  alternate. 

He  has  recently  learnt  from  the  workmen  engaged  in  this  quarry  that  the 
same,  or  similar  impressions  have  been  also  found  in  another  quarry  about  a 
mile  distant  from  this,  but  he  has  not  yet  seen  them. 

It  may  be  added  that  the  ripple-marks  are  very  beautifully  preserved  on 
some  of  the  slabs,  and  so  are  also  the  imprints  of  rain-drops ;  while  in  many 
cases  the  amount  of  sand  deposited  by  eacli  tide  is  readily  discovered  by  the 
thickness  of  its  layers,  which  lie  one  on  the  other,  and  which,  by  means  of  the 
ripple-marks,  show  also  tlie  direction  of  the  wind,  or  the  currents  of  water,  at 
the  time  they  were  deposited. 


ON  THE  GEOGRAPHTCAL  AND   CHRONOLOGICAL  DISTRIBUTION  OF 
THE  DEVONIAN  FOSSILS  OF  DEVON  AND  CORNWALL. 

By  W.  Pengblly,  F.G.S. 

The  author  stated  that  if  we  adopt  the  classification  of  Professor  Sedgwickf  , 
we  have,  in  the  districts  under  consideration,  what,  as  a  matter  of  convenience, 
may  be  called  five  fossiliferous  Devonian  areas,  namely,  a  deposit  of  the  age  of 
the  "Plymouth  group"  in  each  of  the  districts.  South  Devon,  North  Devon, 
and  Cornwall,  and  one  of  the  "  Barnstaple"  age  in  each  of  the  two  latter. 

*  On  a  Blab  of  Red  Sandstone,  in  tho  Manchoster  Musenm,  there  are  footprints  which  much 
reaemblo  Ui^e,  but  in  which  the  U)C8  are  four  in  number,  the  side  toe,  as  in  the  preaeut 
instance,  being  the  longest,  and  tho  other  three  each  shorter  than  the  other. 

t  Quar.  Jour.  GeoL  Hoc,  vol.  viii.,  p.  3—14. 
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Tttmugtiuut  hi*  jwprr  be  »poke  of  th«n  m  "l^vrcr  Sooth  T>(Tftii.  lm» 
Korth  I>r*i>n,  lAivtt  Corawnll,  T*p|>cr  North  Devon,  tkoit  L'ppM-  (.'ntmnft* 
IrA  •Uiod  ibut  \i«  upplied  the  ti-niiii  "  Upper*'  itnd  "  Lower"  lu  Ike  nabrf 
I>«i«B  uid  CutiivaU  ■*  >  nwttfi  of  ouavtmruM  merely,  and  not  aa  eaUiuti^ 
W  Imnljing  bit  opinion  respecting  th»  co-ordmnlioa  of  l&ese  rock*,  lii 
AcwnU  of  thr  UrvciuiiUi  iee  dtcnhrrr. 

l&[ltt;-«cT«i  per  cent,  of  Ihc  fossil  spiyriea  found  ia  them  »re  pcruliar  In  (■ 
or  oUff  of  ibe  tiTv  wraB.  lt«Rg«l  in  the  onlrr  af  their  Bpecific  fcBsd  wtM, 
whether  loUJ  or  pcculur,  ther  stuul  tliun,  in  deMscnding  order ;  Loatr  SiHtt 
Dvroa,  Tapper  North  Devuu,  Upptr  Oomwiill,  Lower  Ocmwatl,  Rnd  Lown 
North  Devuu.  Tliere  i*  a  grcatT  number  of  species  coididod  \a  lirtaalan 
and  the  Devonian*  of  <ti«ta  of  ronliiimitnl  Kurope  than  to  the  fire  tune.  If 
the  nitire  number  of  spcdri  found  iu  the  dinlriol  under  ironsidcnitiun.  hp  p«l 
M  ^  oun  thouMud.  we  have  ttreoly-oue  derived  ^m  ih«  Silurian,  ei^ihu- 
dred  and  six  pvculiiir  to  l.he  Devonian,  and  one  hundred  and  Mmarij^tln* 
which  uaosed  over  to  (he  Carbouiferouii  »,go. 


a  uaased  over  to  (be  i;arti>iiuieroui<  t,ge. 

ID  loiter  port  of  the-  |ia|iFr  was  orcupicd  with  the  disCDssii 
.,,  thwcsri  -     ■     -■'  ■  --      -'  ■■  '*    ■■■       '    '*  -  ■'    ■■ 

ooen  deticribi 


h7paihi!9cs  rcsiicoUag  ibi'  ca'tM!  of  the  peeoUarities  of  dl^lributiou  wbidlU 

*- -*-  bribed. 


By  Dti.  Tiiuuis  IVaic.m,  F.U.S.E.,  F.(i.S. 

The  object  of  this  paper  vas  to  show  that  the  beds  known  as  the  "Uick 
ibales  with  (he  bone-bea '  which  rest  upon  the  grej  marla  of  the  Keuper  con- 
tained a  fauna  which  nas  special  to  tbcm,  and  that  mnny  of  the  species  ■men 
ideotica]  with  those  found  in  the  Upper  St.  Cassian  beds  of  Gemianj,  andtba 
Kassen  strata  of  the  Tjrol.  Dr.  \v  right  described  detailed  sections  of  the 
"AvicuU  cortorta  beds"  at  Garden  Cliff,  near  Weatburj-on-Stvem,  which  he 
considered  as  the  best  tjpe  in  England,  at  Wainlode  cliff  on  the  Severn,  st 
Aust  cliff  on  the  Severn,  at  Pcnarlh  near  Cardiff,  and  at  Watchet  near  St. 

Siftrtock's  head,  the  railway  cullincs  at  Uphill  and  Saltford,  and  sections  of 
e  same  beds  at  Bintou  and  Wiluicole,  in  Warwickshire,  were  described. 
Nearlj  the  same  physical  conditions  prevailed  in  the  deposition  of  all  these 
beds.  The  fauna  was  limited  as  to  the  number  of  species,  but  abundant  u  to 
individuals.  Peclea  Valonieiaii  (Uefr.),  A^icula  eoMoTla  (I'orIL),  Carditm 
rhelieuM  (Mor.J,  Pollatlra  arnticola  (Strick.),  were  found  in  nearly  all  these 
beds.  The  "  bone-bed"  was  likewise  well  exposed  in  many  of  these  localities. 
The  fishes  of  the  "  bone-bed"  hod  long  ago  been  referred  by  Prof.  Agassii,  Sir 
Philip  Egerton,  to  species  which  were  found  in  the  Trias,  and  the  Mollusroas 
fauna,  as  far  as  it  was  known  in  England,  was  special  to  this  zone,  for  these 
reasons  many  geologists  consider  the  "Aricula  contorta  beds"  as  the  uppa 
fossiiiferous  portion  of  the  Trias  rather  than  as  the  basement  beds  of  the  Lias, 
He  question  was  an  interesting  one,  inasmuch  as  fossil  mammalian  teeth  of 
MUroktlft  had  been  found  in  the  "bone-bed"  of  Germany  many  years  ago,  ind 
recently  Mr.  Moore  had  discovered  them  in  a  deposit  of  the  same  age  near 
Promc. 

The  Lower  Lias  may  be  divided  into  six  zones  by  the  ammonites  coataincd 
in  each  of  these  sub-divisions;  the  lowest,  No.  1,  contains  AaiBioiiifft  pliawia 
(Sow.)  in  great  abimdancc;  tbb  zone  is  well  exposed  at  Street,  in  Somcrset- 
ahire,  at  Up  Lyme,  near  Lvme  Regis,  at  Watchet  and  Pcnarth,  and  in  War- 
wickshire and  Gloucestershire  in  several  localities,  all  the  fine  Enaliosourian 
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remains  from  Street,  now  in  the  British  and  other  museums,  were  collected 
from  this  zone,  together  with  the  remarkable  Tlesiosaums  megaeejpkaliu 
(Stritch),  of  which  only  two  specimens  were  known,  the  one  contained  m  the 
J^ristol  Museum,  and  the  other  in  the  Warwick  Museum. 

The  zone  of  Ammonites  atiffitlalus  (Schoth.),  which  forms  so  important  a  sub- 
division of  the  Lower  Lias  of  France  and  Belgium,  and  contains  m  these  coun- 
ties so  rich  a  fauua,  is  represented  in  England  by  a  few  characteristic  ammonites 
only,  it  is  ex))oscd  in  the  Uarbury  cutting  near  Warwick,  from  whence  most  of 
oar  specimens  have  been  obtaiuea. 

2nd.  The  zone  of  Ammonites  Bttcklandi  is  well  exposed  in  the  Church  cliff 
of  Lyme  Regis,  in  the  Harburg  cutting,  in  various  sections  in  Somersetshire, 
as  at  Saltforo,  and  near  Bath,  and  in  Gloucestershire  and  Glamorganshire. 
This  zone  contains  many  species  of  Ammonites,  as  A.  Bucklandiy  A.  rotiformis, 
A.  Greenoughiy  and  A.  tortilis,  and  A,  Conj/beari,  with  Lima  gigantea,  and  Gry- 
phaa  arcuatu. 

3rd.  The  zone  of  Ammonites  Tunieri  contains  many  of  the  Lyme  Kegis 
saurians,  as  Ichthyosaunui  platyodon,  associated  with  Am.  semicostaius  (Y.  and 
B.),  and  A,  Bownardiy  and  Pentacrinus  tuberculatus  (Mill). 

4lh.  The  zone  of  Ammonites  obtusus  is  best  shown  at  Lyme  Begis,  between 
Broad  Ledge  and  Comstone  ledges,  near  Charmouth.  Its  beds  are  very 
fossiliferous ;  here  are  found  Am.  obtusus^  A.  stellaris,  A.  jDlanicosta,  and  A. 
Dudrexsieri.  Tliis  zone  was  exposed  in  Gloucestershire,  in  the  cuttings  of  the 
Bristol  and  Birmingham  railway,  and  at  Bredon,  in  Worcestershire,  a  large 
assemblage  of  its  ccphalopods  was  found. 

5th.  The  zone  of  Ammonites  oxynotus  is  found  near  Black  Venn,  at  Lyme, 
and  in  the  vale  of  Gloucester,  Am.  oxynotus^  A.  bifer,  A.  lacunatus,  lie  in  this 
zone. 

Cth.  The  zone  of  Ammonites  raricostatits  is  well  seen  at  Lyme  Regis,  in  the 
vale  of  Gloucester,  and  at  Robin  Hood's  bay,  in  Yorkshire.  The  beds  belong- 
ing to  this  and  the  preceding  zone  are  very  ferruginous,  and  many  of  their 
fossils  are  preserved  with  difliculty. 

Hippopodium  ponderosum,  Gryphaa  obliquatay  and  a  thin  band  of  corals 
occupy  the  upper  beds.  With  these  are  associated  many  other  moUusca  and 
Pentacrinus  scalaris.  Am.  armatus,  A.  dentinodus^  and  A»  varieostatus  lie  toge- 
ther in  the  lower  beds  of  the  zone. 


ON  THE  METAMOBPHIC  ROCKS  OF  THE  NORTH  OF  IRELAND. 

By  PiiOFESsoR  Harkness,  F.B.S. 

On  referring  tx)  the  geological  map  of  IreLmd,  by  Sir  Richard  Griffiths,  Bart., 
it  will  be  seen  that  a  large  area  in  tiie  north  of  Ireland  is  occupied  by  rocks  of 
a  metamorphic  nature.  These  rocks,  well  exhibited  in  the  county  of  Donegal, 
are  composed  of  mica-schists  and  quartz-rocks,  which  are  seen  occupying  well- 
marked  districts  in  this  part  of  Ireland.  These  mica-schists  and  quartz-rocks 
are  subject  to  great  contortions,  and  have  a  prevailing  south-east  dip  in  the 
north  of  Ireland.  The  relative  position  which  these  rocks  bear  to  each  other 
is  well  seen  in  a  section  of  about  twenty  miles  along  the  coast,  between  Inish- 
owen  head  and  Mulin  head,  the  extreme  north  point  of  Ireland.  Although  the 
mica-schists  and  quartz-rocks  are  several  times  repeated  in  this  section,  the 
result  of  great  flexures  and  contortions,  the  section  shows  that  quartz-rocks 
are  the  oldest  rocks  of  this  portion  of  Ireland,  and  that  they  are  conformably 
overlaid  by  the  mica-schists.  An  anticlinal  axes  occurs  among  these  meta- 
morphic rocks  a  little  south  of  Mulin  head,  and  on  the  nortli  side  of  this  axis. 


•912  TUB  OEOLOotar. 

vbere  Ihe  higher  otisla  repostng  on  tht  qaartz-rodcs  am  seen,  S»esT|twn 
■Dciira,  tbp  re|>resentalivcs  of  llic  rocks  termed  MJCk-vliiio  ou  tilts  wulli ;  Iw 
vhtcb,  from  Uic  abundance  of  olilunte  conttuned  in  thraa,  Iwvie  b  gnMm  Aixj 
to  the  (JiloritF  sbitcs  of  the  Bguth'WoBt  of  the  Onunpiuis  tbaa  U>  tne  ncv 
^b1C!I.  The  amtngrtncnt  nnd  Ulhotogjcal  nntuw  of  the  rocks  in  tina  pnrtin 
of  Irclnnd  bc&r  great  resemblance  to  the  bibber  ninntierB  of  Ihe  aaaxibntii 
wilh  tbcir  unccrodinj  llwigj  gneiss  of  tbe  west  of  Sntkrrlaiul,  m  licMxiM  ij 
Sir  Ryodrrick  Murciuauu.  and  induce  ihe  ooiiclusion  that  in  tbe  foniMr  um  iW 
Cquiralcata  of  tliu  lutt«r  occiu'. 


ON  TWO  NEW  OSSIFEEODS  CAVES  DISCOVTRED  IN  8IC1LT  IS  ISS. 
Br  Bxnm  Auca  db  MisQALiTn. 

Binw  tbe  foaric«th  oenturr  caves  containing  fossil  bones  hare  berti  brm 
In  SioU;  ;  but  tbcae  n'ere  n^srdfd  up  tii  the  iisteenth  ccnturjr  as  brJiineiue  In 
fftMits,*thc  supposed  6rsi  t&habitanis  of  tbe  isbnid.  The  caw*  wbicllBn 
nitbnrto  bwn  explored  are  six,  to  wbieh  arc  now  to  bo  added  two  olbcn  di»- 
OOreirJ  bv  the  autbor  in  1S57.  The  loctJitT  of  one  of  these  cnrcs  b  Ha- 
dello,  st  the  northern  extremity  of  Mount  tjillo,  to  tbe  mest  of  ibn  tAjii 
Fidenno.  It  bears  the  name  of  Grobta  Ferciata,  becaose  it  is  bolluvetf  od 
from  both  sides.  Tlir  exposure  of  the  euTem  is  towards  the  north-r4»t;  iti 
Ien(^h  twenty-four  Tiiotres;  its  bn-jullli  ibirlv  cjn-trc.-':  its  clfv^iiitin  aWe  ll* 
sea fortT-nine metres ;  and  ila  i!^-'  ■  ■.,■',  i^  i'^    i  ,  ■■    li.   ;    1 1. ■■   -!.  n  rn< 

hundred  and   sixty-seven   mclii-.  .ly, 

like  the  other  moi'mtiiius  nhicli  1  ■  -     ...iv.u 

that  the  cave  contained  fossil  terrestrial  anil  marine  shells,  but  it  tbe  not  ns- 
pected  that  it  eontained  also  fossil  bones  until  the  author  found  tbem  afUr 
very  careful  search.  He  found  also,  mixed  with  the  bones  and  shells,  flints  ind 
t^ate  having  the  form  of  n'capons,  apparentlv  of  human  vorkman^ip. 

The  animals  to  whieh  the  fossil  remains  bdong  are  the  following : — 

UAMMALiJk. — One  or  two  species  of  deer;  bog  (probablyAu««r^);  asoli- 
ped  pachyderm  (prubably  an  ass). 

Birds. — A  species  undetermined. 

MxBtNE  Shells. — Patella  ferragiiua  or  Laiaarkii,  P.  culgaia,  MonedaUt 
fiagarioidtt,  Mvrex  brandaria,  Faivi  ? 

Lard  Shelis. — Ueiix  atperta,  U.  WazznUii,  H.  termieulata,  Balima 
deeolla/ui. 

The  second  and  most  interesting  cave  exists  in  tbe  north  part  of  Sicitv,  near 
tbe  village  of  Acque  Dolce,  and  cx^Lctty  at  the  foot  of  Mount  San  Fntello. 
It  is  known  under  the  name  of  the  "'Grotte  San  Teodoro."  Its  mtnneeii 
exposed  to  the  north-east,  and  its  elevation  above  the  sea-level  is  siity'Sfa 
metres ;  its  distance  from  the  shore  one  thousand  forty-one  metres.  Ttus  rode 
of  which  Mount  San  Fratello  is  composed  is  also  Hippurite  limestone,  but  al 
tbe  base  of  the  hill,  not  much  more  than  ninely-seveu  metres  from  tbe  sbo^ 
and  ten  metres  above  tbe  sea,  is  seen  a  limestone  which  the  author  suspects  to 
belong  to  the  Post-pliocene  formation.  The  cave  penetrates  into  tbe  interior 
of  the  mountain  to  a  depth  of  seventy  metres.  Its  tridth  at  the  entrance  il 
fifteen  metres,  hut  it  enlarges  to  nmetcen  metres  in  the  midiUe.  llie  roof  ii 
high  and  sloping,  but  without  any  appearance  of  "chimneys"  ot  openings  pass- 
ing outwards  to  the  exterior  of  the  mountain.  The  floor  of  the  cavern,  fion 
B  wall  at  the  entrance  to  the  extremity,  rises  10.90  metres.  This  height  in  a 
ereat  measure  arises  from  fragments  of  rock  fallen  from  the  roof,  vbtch  have 
accumulated  from  forty-fous  metres  to  the  end  of  the  cave. 
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The  aatlior  had  the  good  fortune  to  discover  in  this  grotto  a  rich  deposit  of 
fossil  bones  comprising  all  the  fossil  Post-pliocene  fanna  of  Sioilv.  But  that 
yhich  renders  this  discovery  highly  interesting  is  the  finding,  1st,  of  entire 
jaws  with  their  canine  and  molar  teieth — ^thc  firet  evidence  of  the  existence  of 
camivora  in  Sicily ;  2nd,  a  fragment  of  a  mohur  apparently  of  EiepAas  AfricoMus, 
the  existence  in  Sicily  of  which  animal  is  confinned  by  another  fragment  of  a 
niokr  from  the  "  Grotte  de  rOlivella." 

Lastly,  in  the  "Grotte  de  San  Teodoro"  there  have  been  found  abundantly 
stone-weapons  of  trachytic  and  phonolitic  rocks,  the  form  of  some  of  which  do 
not  permit  us  to  doubt  their  human  workmanship.  I  mav  remark  here  that  the 
stone-weapons  as  yet  found  in  Sicily  have  been  only  found  in  those  places 
where  the  remams  of  deer  and  hog  are  accumulated.  In  the  rich  collection 
made  from  this  cavern,  the  author,  with  the  aid  of  M.  Lartet,  has  determined 
the  following  species  : — 

Carxivora. — Spotted  Hytena;  Bear,  resembling  the  brown  bear  of  the 
Alps  {Ursus  arcios) ;  dog,  wolf,  fox,  species  much  smaller  tlum  that  of  France. 

KoDiXTS.— Porcupine,  Rabbit. 

pACHYDERiis. — ElcphtM  anUauuf,  E.  Africanm ;  Hippopofam uif,  two  sipecics; 
Sms,  probably  Sua  scro/a,  resembling  the  Sus  of  the  nortli  of  Africa ;  a  soliped, 
probably  an  ass. 

Ruminants. — Ox,  of  middle  stature ;  ox,  small  and  lank ;  deer,  one  or  two 
species ;  sheep,  or  an  allied  ruminant. 

Batracuians. — Large  frog. 

Birds. — Small  species  undetermined. 

Marine  Shells. — Ostrea  largay  Cardium  edule. 

Land  Suells. — Helix  aj(persa, 

CoPROLiTES  of  hyffiua. 

Also  Stone  Weapons. 


ON  THE  SELECTION  OF  PECULIAE  GEOLOGICAL  HABITATS  BY 
SOME  OF  THE  EABER  BRITISH  PLANTS. 

By  Rev.  W.  S.  Stmonds,  F.G.S. 

The  author  requested  the  aid  of  his  brother  naturalists  on  the  above  interest- 
ing subject,  and  remarked  that  he  would  be  especially  obliged  by  any  com- 
munications from  geologists  and  botanists  during  the  ensuing  sununer  and 
autumn. 

He  is  engaged  with  his  friend,  the  Rev.  Mr.  Purelias,  in  preparing  a  work 
on  the  botany  and  geology  of  the  county  of  Hen^furd,  and  had  lat^y  been 
struck  with  the  selection  of  peculiiir  geobgical  habitats  by  some  of  the  rarest 
of  our  plants.  He  visit cd  the  rocks  of  Stauner,  near  Kingston,  last  month,  in 
company  with  his  friend  Captain  Gube,  and  found  a  certain  band  of  the 
Stanner  rocks  clothed  with  Geranium  sanffuineuiH  and  Lffchnis  visraria.  They 
also  found  the  very  rare  Scr/erattihus  perentM.  Now  Ltfchuii  tincaria  grows  only 
in  five  out  of  the  eighteen  botanical  provinces  into  which  England  and  Scotland 
have  been  subdivided.  Stanner  rocKs  are  hypersthene  greenstone,  and  lychnis 
vigcaria  has  selected  to  f^row  uiK)n  a  black  basaltic  dyke.  It  has  also  selected 
a  similar  habitat  on  Salisbury  Urags.  Seeleranthus  perenuis  ^ws  only  in  two 
provinces  in  England  and  Scotland.  It  is  remarkable  that  it  should  be  found 
on  the  isolated  trap  rocks  of  Stanner  with  Ltfcknis  vinraria,  associated  with 
Geranium  aangMineum,  neither  of  which  arc  found  within  many  miles  of  the 
Stanner  traps. 
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LMf"*  ^p^"^  ^^  Lalkfn*  Xiin^if  liive  boeu  tcct  aboi 
tt  t^  Ke&pet  undstooes  and  m&rls,  Iwl  Mr.  Symonda  nas  lu 
wffjByy  gf  tho  fonnflT  plut  opoB  thtt  i>di"r"i*m/  -'^a  of  the  diMrict. 
ffawa  grova  ooIt  on  cacbcniftniiu  BHatM^^nomrer  plmta  of  S 
OOMT  lo  luTfl  wLeetod  bttida  cf  Tobn  taC  htwiBinglcd  with  ai 
Sponta  for  Uidr  lubitBt  ICr.  SrniaDdi  fMcttiMkdj  uked  fa 
a(  geolDgiito  to  UtB  Hon  of  inmUtol  bip  nakt. 


OH  THB  OOS&UGULTION  OT  STEATA  IS  THE  TXOIXITT  0^ 
HOUBTAIN  EASOES. 

Bi  THB  Err.  I.  Duteui. 

Tliu  Mpcr  ITU  in  contimutticm  of  some  forum'  papers  which  hn^  bicaM 
Ixfcn  we  Awooiation,  in  which  bo  attempt  had  been  made  to  dptt^rmtoBS 
Bwde  of  the  formatkni  and  dcTelopment  of  the  earth's  crust,  from  {^^MM 
nognphiia],  ud  geolc^cal  considerations.  "Hic  author  described  the  ni^ 
niniia  of  flexure,  mmimahing  in  inteoait;  with  their  dietanoe  from  the  ipni 
■us,  wluch  chancterizes  the  strata  in  the  neidiboiiilioad  of  the  wmidt 
daina,  and  showed  how  tliis  form  would  ariw  Son  tite  Htkai  of  the  malta 
interior  of  the  earth  near  the  fissures  in  tha  enut.  Tbe  Said  lava  lisii^  b  ■ 
fissure  must  have  rcncted  on  the  geoeni]  man  beneath,  whl  CMised  an  up«*i4 
pttMnri)  on  the  onut  on  each  aide.  Nowithaa  bentpcondbr  sqnriBHtk 
ue  case  of  a  oolumn  of  fluid,  that,  in  the  pn>pagMi(n  of  ue  coadHatioi 
produced  bj  the  weight  of  the  column,  there  were  points  of  muinnm  aid 
minimum  pressure  along  the  surface  of  the  fluid  from  which  the  oohuno  anw; 
and  hence  in  the  case  oT  the  Rssures  we  might  geneniUj  expect  auccesure  cor- 
rugations, subsequently  lifted  up,  and  sometimes  falling  over  at  hut  into  ooe 
dip,  joat  aa  we  actually  find  them.  The  author  exprewed  his  ohligalioas  to 
Professor  H.  D.  Rogers  for  the  valuable  information  which  he  hu  derivEd 
from  an  important  paper  of  his  on  the  subject  in  the  Transactions  of  the  Boyal 
Society  of  Edinburgh  for  1357,  but  demurred  to  some  of  his  hypothnoL 
Flexures  at  definite  points  in  solid  strata  must  be  produced  hj  repeated  and 
continued  fissures,  and  not  by  paroxysmal  action.  The  latter  chiefly  spmdi 
itself  in  earthquakes  and  volcauos,  which,  upon  the  whole,  can  prodnce  no  con- 
tinnons  change  of  form.  The  two  kinds  of  forces  ^pcar,  however,  to  be  inti- 
mately related  to  each  other ;  and  if  we  suppose  the  one  to  be  only  the  otbn 
in  excess,  we  are  supplied  with  a  simple  explanation  of  the  connection  betweea 
tiie  corrugated  mountain  chains,  and  the  lines  of  earthqualiea  and  volcuns. 

As  a  corollary  from  the  above  views,  it  might  be  observed  that  they  destrntd 
the  idea  of  any  distinct  theory  of  voloauos,  whether  of  elevation  or  eruptioa; 
for  the  Quantities  of  elevated  and  ejected  matter  in  the  case  of  «  fissure  vi 
rupturett  corrugation  mieht  be  in  all  possible  proportions  to  each  other. 

^e  author  expressed  uis  confidence  that  in  this  and  his  former  papers  he  had 
pointed  out  the  true  means  of  determining  the  mode  of  formation  of  tke 
earth's  crust  from  the  consideration  of  existing  facts  and  well-known  physicil 
laws — a  branch  of  geological  science  in  which  nothing  had  been  done  Se&nt 
heyond  starting  a  few  crude  and  ill-supported  guesses. 

A  brief  conversation  followed  the  reading  of  the  paper,  in  which  Fntfesso' 
Rogers  expressed  his  general  acquiesoence  with  the  author's  views  <Hi  sodm 
important  points  connected  with  the  formation  of  the  earth's  cmst. 
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ON  THE  TYNEDALE  COALFIELD  AND  WHINSILL. 

Bt  J.  A.  Knife. 

The  Tynedale  coal-field  is  of  no  very  great  extent,  but  from  its  being  a  pro- 
longation of  the  true  Northumberland  and  Durham  coal,  though  at  the  aistance 
of  forty  miles  west  of  the  great  deposit,  saved  by  the  great  ninety  fathom 
fault,  which  is  so  well  exposed  on  the  coast  at  Callercotes,  and  as  it  is  entirely 
ignored  in  the  Geological  Society's  Map,  and  every  other,  excepting  the  author's, 
he  thought  it  shoula  be  recorded  in  the  reports  of  the  meetmg  of  the  British 
Association.  The  proprietor  of  the  Tynedale  coal-field  is  the  Earl  of  Carlisle, 
and  the  coal  is  worked  to  a  great  extent  by  Messrs.  Thompson,  of  Kirkhouse, 
near  Brampton,  who  also  work  the  Talkirs  mines  in  Cumberland. 

The  pit  IS  called  the  "  King  Pit,"  "  Midgeholme  Colliery,"  and  is  situated  on 
the  north  side  of  the  Fault,  which  has  been  proved  to  be  a  down-throw  to  the 
north  of  one  hundred  and  eighty  fathoms,  and  as  the  mountain  limestone  of 
Aldstone  Moor  is  in  juxta-position  with  the  coal,  the  author  conceives  that  the 
down-throw  here  must  bi  considerably  greater.  The  shaft  is  five  hundred  and 
six  feet  deep,  and  the  aggregate  thickness  of  the  five  seams  or  beds  of  work- 
able coal  is  twenty-three  feet.  Below  the  coal  are  thick  beds  of  sandstone, 
shale,  and  grit ;  then  thick  beds  of  limestone ;  then  comes  the  coal  of  Blenkin- 
sop  mines ;  again  other  intervening  strata,  succeeded  by  the  thin  beds  of  coal 
of  Holtwhistie  in  shale  and  sandstone ;  then  intervene  coarse  sandstone, 
a  thin  bed  of  coal  and  grit,  succeeded  by  rich  ironstone  nodules  in  thick  beds 
of  shale.  Aj?ain  come  thick  beds  of  coarse  sandstone  and  limestone,  reposing 
on  interstratitied  trap — the  great  Whiusill. 

The  Whinsill  of  Wall  Town,  near  the  Roman  camp,  Amboglanna  Bardos- 
wold,  offers  here  a  bold  bluff  escarpment  to  the  north  of  near  one  hundred  feet 
in  height.  Portions  of  it  assume  a  rude  columnar  structure ;  it  is,  however, 
much  obscured  by  foliage.  The  Roman  wall,  which  is  here  very  perfect,  and 
six  feet  in  thickness,  crosses  the  summit  of  the  escarpment.  The  Whinsill  is 
traceable  to  the  German  Ocean,  and  is  seen  again  intcrstratified  with  the  car- 
boniferous limestone  of  Dunstonburgh  Castle. 


ON  THE  CONTENTS  OF  THREE  CUBIC  YARDS  OF  TRIASSIC  EARTH. 

By  Charles  Moobe,  Esq.,  F.G.S, 

From  the  extraordinary  series  of  organic  remains  exhibited  to  the  Section 
bv  the  author,  and  from  tbe  importance  attaching  to  the  mammalia,  the  reading 
of  this  paper  excited  considerable  interest.  The  author  stated  that  severalyears 
ago  he  suspected  the  presence  of  Triassic  rocks  in  the  neighbourhood  of  frome 
from  accidentally  findmg  in  a  roadside  heap  of  carboniferous  limestone  a  single 
block  of  stone  containing  fish  remains  of  the  former  age,  but  that  for  a  long 
time  he  was  unable  to  discover  it  in  situ.  More  recently,  when  examining 
some  carboniferous  limestone  quarries  near  the  above  town,  he  observed  certain 
fissures  which  had  subsequently  been  filled  up  by  a  drift  of  a  later  age.  One 
of  these  was  about  a  foot  in  breadth  at  the  top,  but  increased  to  fifteen  feet  at 
the  base  of  the  quarry,  thirty  feet  below,  at  which  point  teeth  and  bones  of 
triassic  reptiles  and  fishes  were  found.  Usuallv  these  infillings  consisted  of  a 
material  as  dense  as  the  limestone  itself,  and  nrom  which  the  organic  remains 
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■oub)  ool;  be  extraeled  vilh  difficul^.  In  auothn  p»rt  of  the  MOtianheni 
ferlttiwteeiHm^  to  find  a  deposit  coiuistiiigor  arcane  friftblr  »ADid,  cr-'~^-^- 
■Bilar  KBMiaft.  In  tvdar  tut  tfaa  mi^L  rcmre  n  more  oimful  n> 
tfciA  aaald  he  gim  to  it  m  tin  not,  tbe  whole  of  it,  weiebtiig  obcad  iba 
tarn,  VM  lariw  any  to  tka  mmm  of  th«  >iithaT.  at  Bfttli.  a  diaiiM*  «< 
t«ai^  aOc^  which  vm  then  pMMd  ndv  hia  obMrvatioa  with  the  Mhmsg 

Tim  nth  irmwM.  -Mtk  -rwri  thn  wirt  ■Viwlwti  ttt  IWwt  nrttimi  Am:^ 
Ifai  «%ht  be  lom^  ftf  thai  mamhm  whM  1m  irtatod  tbt  at  te  ^m 
loodu  ■loMi,  iidmdtBg  two  MeoiBi^  he  hid  eilwctwl  fodj-iiv  AiMir 
b»a&0Hthe  thteec^jatde  ndo:  aotie^  nd tM  thty  wmniM—t. 
1  thB«  BBBibcn  i^etfe^  vaee  he  nJMded  an  bat  the  Bort  r» 
Tteth  of  aercnl  new*  of  AMrie<%«  v«  elM  alM^^al 
teeth  of  JMMhtf,with  pbwwbmI  qnea  of  tW  hrfte  iHlk  _ 
' M  of  Zy'wO^  end  mlae  tf  CJmlpH  whb  aba  ■HHM&IB 
ihowiBg  the  pmcee  of  Kfwd  othv  bcshk  of  fi^ai,  ,1H 
B  foaad  ft  muabcr  ef  eiiiiiiH  ha&%  mA.  of  vIM  «M  ^ 


the ame genu  voo  tobe  v 

h  tUtoied  Inted  rite,  faud  ^_         

dio  wcaeat  qiedneDB  hitberio  nnweed  to  be  teeth,  nd  fa  vliih 
Is  h«d  created  the  genua  CItmfifirium,  fast  vhioh  the  antbor  «m  ibUm 

(li^iisiii  lo  i-'iiL-i(ier,  like  those  previoilsly  refpTrfd  to,  to  be  the  outw  ad^tt  ' 
&  fish  allied  to  the  Sqtalorgia.  It  was  mnarked  that  ae  the  drift  nait  hn« 
been  Inuuported  from  some  distance,  delicate  orgaiiiBniB  conld  scsicelj  bta- 
pcctrd,  hut,  Qotwilbstan^g,  it  cont&ined  some  most  minute  fish-jan  u/L 
palates,  of  which  the  author  had,  perfect  or  otherwise,  one  hundred  and  lUin 
cxBinples,  Thc$e  were  from  the  eighth  to  a  quarter  of  an  inch  in  Ui^th,  aad 
within  this  small  compass  some  specimens  possessed  from  thirty  to  fortytedk 
In  one  palate  be  had  reckoned  as  mtmj  as  serentj-four  in  position,  and  (hen 
were  spaces  from  vhich  siitceD  more  bad  disappeared,  so  that  in  tbJitiij 
specimen  iberc  had  been  uioet;  teeth. 

Of  the  order  Beptilia  tlierc  wereprobabl;  ei^t  or  nine  gcnen^  coDsiitiitfcf 
detached  teeth,  scutes,  Tcrtehrr,  rioB,  and  articulated  bones.  Amongst  wsc 
he  bad  foQUd  tbe  flat  crushing  teeth  of  Placodia,  a  discoTery  of  interett,  fi> 
hitherto  Ibis  reptile  bad  onlj  heen  found  in  the  Muschelkalk  of  Oennur,! 
tone  of  rocks  bitberto  conaideied  wanting  in  this  country,  hut  whicfa  iait) 
founa  was  represented  by  the  above  reptile. 

But  h;  far  the  most  important  remams  in  this  depoaitwere  indieatimof 
tbe  eiistcQce  of  Triassic  mammalia.  Two  little  tcctli  of  the  Microlala  had 
some  years  before  been  discoTercd  in  Qermany,  and  were  the  only  traeea  of  tkis 
high  order  in  beds  older  than  the  Stonesfield  Slate,  llie  author's  minQte  R- 
searches  had  brought  to  light  fifteen  molar  teeth,  either  ideatieal  with,  or 
nearly  allied  to,  the  Micrvleitei,  and  also  five  incisor  teeth,  evidently  beton^ig 
lo  more  than  one  species.  A  very  small  donblc-fanged  tooth,  not  unlike  the 
oolitic  Spalamlhmiiiii,  proved  tbe  presence  of  anotlter  genns,  and  a  fragment  of 
a  tooth,  consisting  of  a  sinde  fang,  with  a  small  part  of  the  crown  attached,  \ 
third  ^nus,  lai^r  in  siec  tlmn  the  Microleates.  Throe  vertebrK  belonging  to 
an  animal  smaller  than  anv  existing  mammal  had  also  been  found.  The  bhuv 
inferred  that  if  twenty-flve  teeth  and  vertebra,  belonging  to  three  or  foqr 
fiXnern  of  mammalia,  were  to  be  found  within  the  space  occupied  hj  Ihiee 
cubic  yards  of  earth,  that  }Hirlion  of  the  globe  which  was  then  dry  land,  aad 
whetice  tbe  material  was  in  part  deriveo,  was  probably  inhabited  at  th*( 
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earlj  period  by  m^y  genera  of  mammalia,  and  would  senre  to  enooonge  a 
hope  that  the  remains  of  that  class  might  yet  be  found  in  beds  of  even  mora 
remote  age. 

A  discussion  followed,  in  which  Sir  Charles  Lyell,  Professor  Sed^ck, 
Dr.  H.  JTalconer,  and  others  took  part,  in  which  tlie  importance  attachmg  to 
the  author's  discoveries  was  recognized. 


NOTES    AND    QUERIES. 

MoNGBJEL  Words. — Sir, — In  some  late  numbers  of  the  "  Geologist"  vou 
did  ^^d  service  by  pointing  out  inaccuracies  of  spelling  and  speakins:  techni- 
calities. Would  you  give  tiic  weight  of  your  authority  against  such  a  mongrel 
word  as  "  lignograph,"  which,  half  Greek  and  half  Latin,  is  not  to  be  com- 
pared in  simplicity  or  force  to  the  good  old  English  word  "  woodcut  P" — ^Yours, 
&c.,  Critic. 

We  agree  with  our  correspondent,  although  w^e  have  ourselves  used  the 
t^rm  "  lignograph,"  in  condemning  mongrel-words  ;  but  "  woodcut**  is  uoi  as 
expressive  as  "  lignograph.**  Woodcut  may  be  wood  hacked,  and  the  merit 
does  not  entirely  lie  witn  the  engraver,  who  is  often  only  a  mere  machine,  but 
usually  \nth  the  draughtsman.  We  have  no  objection  to  introduce  the  term 
"xylograph,"  for  "graph"  has  a  broader  sense  than  "cut,"  if  we  should 
make  up  our  mind  that  "  li^ograph"  ought  now  to  be  abandoned.  Graph, 
from  graphon^  too,  can  not  oc  restricted  to  a  mere  drawing  or  writing,  it 
originally  described  real  incisions — inscriptions  such  as  the  Egyptian  hiero- 
glypliics — and  what  we  really  want  is  a  word  to  express  an  illustration  drawn 
and  incised  on  wood. 

Assuredly  the  word  lignograph  is  a  barbarism  compounded  half  of  Latin 
nud  lialf  of  Greek,  and  we  have  no  respect  for  it ;  but  as  it  has  got  into  use,  is 
it  worth  while  to  change  it  ?  If  any  one  adopts  the  Greek  compound  we  have 
suggested,  we  shall  be  happy  to  follow  the  example. 

Drift  op  Norfolk. — Dkar  Sir, — In  my  communication  to  your  magazine 
I  have  mis^writtcn  Telliua  Bathica  for  Tcllina  Balthica  (see  pase  141, 
lines  81  and  34) ;  that  is  my  mistake.  In  the  same  page,  and  in  the  third 
])aragraph,  there  is  an  omission  which  obscures  the  meaning  of  the  author;  in 
the  third  line,  after  "embedded  in  it,'*  the  following  should  be  the  reading: — 
"  The  layers  of  shinffle  are  composed  of  very  small  pebbles  of  primitive  mcta- 
morphic'and  palaeozoic  rocks,  enclosing  an  abundance  of  small  fragments  of  ter- 
tiary shells.*'  Will  you  have  the  goodness  to  notice  these  errors  in  the  next 
number. — Yours  faithfully,  C.  B.  llosE,  Swaffham. 

Geology  of  Sligo. — Sir, — As' I  intend  visiting  the  county  of  Sligo,  would 
you  have  the  kindness,  through  the  medium  of  the  "  Geologist,"  to  state  the 
geology  of  the  county,  but  more  particularly  that  immediately  surrounding 
the  towns  of  Boyle  and  Sligo. — J.  13.  B. 

Sligo  county  consists  of  an  ext<jnsive  outspread  of  the  Mountain-limestone 
(or  Carboniferous  limestone  lying  beneath  the  Coal-measures),  with  some 
patches  of  Millstone-grit,  and  a  wide  band  of  Devonian  and  Old  Red  Sand- 
stone and  conglomerate,  passing  from  Ijough  Gill  to  Castlebar,  with  a  granitic 
nucleus  or  axis.  Near  Sli^  the  upper  part  of  the  carboniferous  limestone 
abounds.  Near  Boyle  the  Ijpper  Limestone,  and  some  strata  of  "  Yellow  Sand- 
stone" of  the  Devonian  series,  occur.  J.  B.  B.  sho^ild  consult  Griffith's  Geo- 
logical Map.  of  Ireland,  cither  the  large  sheets  or  the  small  map. 
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.  0«xuwiiEa  OF  Fossils. — Sir, — I  slionlii  esle«ni  it  o  favour  if  too  odbU 
mm  m»  loine  plau  to-MUst  me  ia  msking  r  catalogne  of  m;  liliK  odU- 
uon  of  fix^.  I  Siiciaw  &  Bpeoimcn  \eai  of  the  book  1  liare  h»d  made  [«  0, 
with  mj  idM  of  tha  «^  ta  do  il,  aud  shall  be  estremelj  obliged  (or  nw 
opinkMi,  sad  ibo  Ear  aaqrinibnutioD  jon  can  give  uti?  us  to  where  I  <milaM 
inlatsiB&ai  i])oiit  CboM  foMoli  of  whicn  I  maj  perh&ps  ii&ve  onlj  tllenHDe^lIi 
vIwUmi  Biudi  k  UtiDg  a  to  be  had  m  a  caulogue  of  fonila  erf  the  dilnd 


— ^loon  tmlj,  A.  If. 

It  is  not  DBiu^  found  adTisable  to  he  eontimdly  atating  the  kngdaa  mi  j 
dan  of  anunaU  namUM<l,  M  the  BtDdentfoonbeeoBMeacquiBtadnlkthM  i 
neat  fnatoTM.  A  general  table  of  the  daan&Btioo  of  ■iiiiiMih  mi  aUk  I 
■hould  be  kept  at  bind  for  reference  until  Ute  mind  is  Kii»naiBliJ  vik  fli  ^ 
«liiBf  pmnta.  We  ^Hinld  adrise  a  more  condoieed  metfio^  mA  ■ 
foUowu^: — 


Caialogue-mokbg  for  a   .  ._  . 

apedntena  are  alw^t  aconmnlattiift  the  odabgua  is  «  __  _,  __,._  . 

att«nition.    We  aie  not,  therefore,  prepared  to  propoee  ai^  ddhitte  ^i,  kit 

ve  wiliingl;  give  our  corrrepondent  and  onr  readers  aoffle  hints  which  *e  tUik 
may  be  useful  to  tbem.  In  the  Grat  place  tbei  must  decide  upon  what  prM/k 
thcj  will  base  their  catalogue.  It  must  be  either  upon  the  tlratigrt^ikri  ne- 
rvuttnt  0/  lie  geological  formatiom  or  on  a  natural  iitloij  basis ;  we  mal 
arnuige  oni  fossils  in  atratol  groups,  each  group  being  the  contents  of  a  certsb 
bed  or  formation,  or  we  must  arrange  our  fossils  according  to  their  stnictnr^ 
-valne,  and  position  in  the  animal  or  vegetable  kingdoma.  In  other  wcads,  m 
must  sort  them  into  geological  or  palEeontolc^ciu  order.  For  out  part  «t 
think  local  coilectoia  wiil  do  most  wiscl;  in  arranging  their  fossils  with  tke 
most  minute  accuracy  and  precision  in  sets  representing  rani  individual  ttuhm 
of  the  fonnatioDS  which  arc  developed  in  thetr  neighbourhoods.  This  method 
wiU  gire  a  real  value  to  the  collection,  howerer  small,  and  will  also  indnoe  the 
collector  to  observe  minutel;  the  zones  of  orgamsed  forms  as  they  occur  in  Ibe 
rock-masses.  In  the  arrangement  of  these  distinct  stratigrBphical  gronps  the 
natural  histor;  order  ma;  be  suhordinatelj'  adopted,  and  we  shall  thns  get  the 
advantage  of  seeing  at  a  glance  the  relative  number  of  species  of  each  animil 
or  v^table  family  or  order  of  which  ant  remains  exist  in  the  bed.  We  think 
also  it  would  be  very  desirable  to  head  the  chief  divbions  of  the  catalogue  with 
one  or  more  accurate  sections  of  the  formations  from  which  the  fossils  aie 
obtained,  and  to  number  and  name  the  strata  of  which  the  groups  of  fosib 
represent  the  organic  contents. 

The  greatest  difficulty  in  cataloguing  arises  tiom  the  constant  accnmulation 
of  specimens,  and  tlie  only  way  to  surmount  this  obstacle,  perhaps,  is  to  grres 
definite  number  to  the  species,  and  a  second  or  subsidiary  number  to  the  spcci' 
men,  thus : — 


VOTES  AlTD  QITEBIES. 
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To  avoid  the  repetitioii  of  the  names  of  great  frroups,  such  an  Inyertebrata  of 
classes,  such  as  Cfrustaoea,  the  catalogue  saould  oe  m?id^  by  special  headings, 
thus:— 

CRETACEOUS  FORMATION. 
INVEBTEBRATA. 


Catalogue. 
No. 

73 

74 
76 


Specimen. 
No. 

1 

t 
1 
1 


ORUSTACBA. 
Htmilf — Anomttra. 
Genus.  Species. 

Notopocoiystes.        BecheL 


Etyus  (?). 


BroderipU. 
Martini. 


StraUnzL 
GaoU. 


LocaUty. 


Folkestone. 
Cambridge. 
Rinfrmer. 
ICaidstone. 


In  answer  to  the  second  question,  there  is  no  classified  stratigraphical  list  of 
British  fossils.  Professor  Morris  begun  such  a  catalogue  in  the  first  yolume 
of  this  magazine,  but  when  he  will  continue  and  complete  it  we  cannot  say. 
Professor  Morris's  "  Catalogue  of  British  Fossils,"  wuich  is  arranged  on  a 
natural  history  basis,  is  a  well-known  book  of  reference.  Its  cost  is,  we 
believe,  twelve  shillings. 

One  word  we  must  add,  addressed  to  all  collectors.  Pray  label  every  speci- 
men with  the  locality  in  which  it  was  found,  either  by  a  gummed  ticket  or  by 
writing  on  it  with  ink  or  India-ink. 

Jewstone  and  Lapis  Lazuli. — Dear  Sib, — I  enclose  you  an  opinion  in 
support  of  my  own  assertion  that  basalt  is  locally  cdled  jewstone.  Xou  will 
find  it  in  apaper  on  the  Iron  Kings,  by  my  friend  Mr.  John  Bandall^  of 
Madeley.    The  following  is  the  passage  referred  to : — 

"  Decidedly  the  most  singular,  if  not  the  most  interesting  member  of  the 
Shropshire  field,  is  the  out  her  of  the  Brown  Clee  hills,  more  particularly  by 
that  of  Abdon  Barf.  It  is  the  highest  coal-field  in  England,  being  nearly  toree 
hundred  feet  above  the  summit  of  the  Wrekin,  an  elevation  to  which  it  has 
been  raised  by  volcanic  action,  the  boiling  up  of  melted  basalt,  which  lifted  the 
entire  group.  In  many  places  the  subterranean  and  submarine  lava  has  pierced 
the  seams,  consuming  the  coal,  calcining  the  ironstone,  and  spreading  itself  in 
a  sheet  along  the  surface.  These  coveted  minerals,  by  means  of  little  square 
shafts,  well  planked  on  the  four  sides  to  the  bottom,  are  sought  for  amid  rents 
the  eaj*thquake  and  volcano  have  made,  and  beneath  a  covering  of  basalt  so  hard 
as  to  resist  the  tool,  and  from  that  circumstance  called  jewstone  by  the 
miners." 

I  ought  to  have  given  the  real  derivation  of  the  word,  which  is,  of  course, 
from  the  Celtic  dhtt  (black).  In  this  border  country  we  have  many  primitive 
words.  Clee  is  but  the  Saxon  leagh  aspirated  in  the  Cwyric  fashion,  as  if  it 
was  spelt  cllee, 

I  have  been  into  the  region  of  the  clees  this  last  week,  and  am  very  much 
pleased  to  acknowledge  my  entire  belief  in  the  discovery  of  the  lapis  lazuli, 
which  I  noted  in  my  "  Kocks,"  p.  38,  as  a  stated  but  somewliat  duoious  pro- 
duction of  the  Titterstone  basalt.  While  at  Cleobury  I  met  with  the  stone- 
breaker,  William  Get  tings  by  name,  who  found  it  while  breaking  basalt  for 
road-stone,  and  I  am  quite  convinced,  from  the  simple  truthful  manner  in 
which  he  related  the  circumstance,  that  it  was  a  bona  fide  find. — G.  E.  Hqbekts. 

Pish  and  Entomostjelaca  in  Upper  Coal-Measures. — Dear  Sir, — 
I  should  be  glad  to  ask  in  your  magazine  if  any  fish-remains  have  been 
detected  in  the  estuarine  shales  of  the  uppermost  coal-measures.  (Siluria, 
third  edition,  p.  322.)  Since  I  wrote  my  "  Rocks  of  Worcestershire,"  this 
interesting  bca  has  been  broken  into  at  a  fresh  place.  Bees'  Pit,  near  Blake- 


,W7relteart(tliii]rttarplaeek4eMDbelji9^in«rMybook),«iI 

find  rnpon  Uw  snr&oe  of  the  top  law  of  nrw  iwlwucd  BmewtniM  Buwrau 

teeth  md  fin-spines  of  small  preoatorr  fishes^  Terr  tinj,  eoMraelT  laraer  tks 
j-A J u-  «ni  ^  i«..  :_  L..M..J..4  4.^  k...  ....«»  A..^.^  .  i_ 4. r z^ ^ 


on  which  they  lie.  Iron-pyrites  in  veiy  small  cnlno  cfystals  accompany  then. 
Scales  ol  these  small  fisn  are  also  contained  in  the  limestone^  and'  it  ha 
Sbirarhis  in  ploity.  Tbt  Prprides  are  nearly  confined  to  the  coffe&coloiizcd 
shalcB  Ijing  beneath  the  haraer  hand. 

This  limestone  occnrs  at  the  Gibhonae  pts  aad  it  Blakemcxw;  bat  kcostriae 
biYidve  shells  (Cydas)  are  there  its  only  foasik. — ^Yours  very  trily,  Geqrgz 
£.  BoBESis,  Kiddermmster. 


REVIEW. 

Qeoioffical  Ootnp;  or,  8if^  Oapien  <m  Satih  amd  OeesM.     By  Pbofessoi 
D.  T.  Ansteb.    London :  Bootledge  and  Co.,  I860. 

Very  pleasant  and  useful  geological  gossip  Professor  Ansted  has  laid  before 
the  world  in  the  eighteen  chapters  of  which  tliis  popularly  written  L'ttle  book 
consists.  Tlie  chapters  generally  appwir  to  us  to  be  very  coucise  and  lucid 
cnit<)incs  of  various  valuable  contrioutions  to  geological  and  physical  science. 
1  bus  various  useful  geological  matters  which  are  contained  in  the  two  sliurt 
but  excellent  chapters  on  the  Atlantic  seem  to  have  been  judiciously  selected 
from  that  ponderous  volume  of  valuable  investigations  and  data  "  Maunr's 
Sailing  Directions,"  and  from  the  lleports  of  the  soundings  in  the  Atlantic  for 
the  electric  telegraph.  Dr.  Livingstone's  researches  in  Africa,  Alallet  »nd 
Perrey's  Earthquake  Statistics,  Sir  Charles  Ly(;ll's  demolishing  attack  on  the 
Crater  of  Elevation  theory,  Darwin's  investigations  on  the  Origin  of  Specie*. 
Mr.  Horner's  borings  into  the  stratitied  deposits  of  the  Nile,  Boucher  do 
Perthes*  Antiquites  Antediluviennes,  Mr.  Prestwich's  Paper  before  the  Kojal 
Society  on  the  Discoveries  of  Fossil  Works  of  Man,  Delesse's  Experiments  "on 
the  Metamorphism  of  Rocks,  and  other  similar  labours  coudeused  wiih 
admirable  brevitv,  have  furnished  the  chief  materials  for  the  really  ioteresring 
chapters  on  the  Interior  of  Africa,  the  Statistics  of  Earthquakes,  the  Origin  of 
Volcanos,  the  Battle  of  Life,  the  Antiquity  of  the  Human  Kace  in  i^qu. 
Human  licmains  in  Caverns  and  Gravel,  and  the  Origin  of  Kocks  and  Mfeta- 
morphisra. 

If  by  these  remarks  we  should  seem  to  be  detracting  from  the  originality  nf 
this  work — a  merit  Professor  Ansted,  by  the  total  absence  of  preface  or  intro- 
duction, does  not  himself  seem  desirous  of  dauning  for  it — we  would  in  con- 
clusion express  our  sincere  wish  that  the  future  may  be  rich  in  similar 
periodical  epitomes  of  important  scientific  labours  and  investigations  as  reluibly, 
readably,  and  usefully  set  forth,  and  as  admirably  adapted  forgiving  the  general 
reader  a  just  view  of  their  leading  principles. 
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GEOLOGICAL    LOCALITIES.— No.    L 

FOLKESTONK 

By   S.   J.   Mackie,   F.G.S.,  ^.S-A. 

(Oonlinued  from  page  2Si.) 

Crossing  the  railway  to  the  harbour,  a  footpath  brings  as  to  some 
old  white-washed  cottages,  "  The  Folly  Houses,"  as  they  are  called 
(bnt  why  I  know  not),  where  a  yonng  dealer  (Griffiths)  lives,  of 


whom  some  good  specimens  may  often  be  got.  Continuing  the  foot- 
path to  the  edge  of  the  cliff,  we  descend  by  rugged  green-sand  steps 
again  to  the  favonrite  collecting  ground,  fl&stvee.T'fia,'^. 

rvi.  III.  1.  * 


I 
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Stovfly  the  briglit  htwh  tide  is  i^uiltiui;  tlip  flat  shore,  and  leo'riii^ 
again  enposcil  tW  <liir)>  Ijluecliiy.  di'ttt'd  vvilli  black  pliospliatic  nodt* 
and  gUttering  irideacent  shells,  washed  clean  and  M^t.  DaOj  mij 
yon  pick  np  hundreds  of  these  ancient  inhalnbuita  of  tlie  aea; 
gather  the  crop  as  dean  as  yon  will,  there  will  be  anotlter  harvest 
for  yon  when  the  next  tide  &lls.  Here  are  IilMierwm,  or  "fibre- 
shells,"  in  abandonee.     Two  spedea,  the  Inoeeramtu   mUeaitu  and 


liMceramug  eoiuxulrkiw—the  fiirrovi'ed  and  concentric  are  particolarlT 
characteristic  of  the  ^ult.  There  ie  a  third  and  rarer  species,  I 
Coquandi,  which  in  also  fonnd  in  the  dark-colonrcd  npper  green-saad 
a  short  distance  beyond,  towards  the  old  ^n-brig  "  The  Pcller," 
The  individualB  of  theee  Bpedes,  bo  remarkably  abundant  in  tlie 
ganlt,  rarely  attain  to  the  !iize  of  a  fow  inches  in  length,  while  olhor 


specioB  of  "  fibre-shellB"  of  the  snbseqnetit  era  of  the  chalk  attained 
dimcnflions  of  more  than  a  yard  in  diameter,  with  ehells,  however. 
Hinfrultu-ly  thin  for  snch  large  mollnscs  living  in  a  sen  conspicnous  foe 
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e  caloarooua  dcpoaite,     Nueula  peetmaia  aod  Hacida  ovaid 
are  also  commoa  and  cbamcteristic  bivalvea  of  the  ganlt. 


I4gn,  W,  —^uea/a  hiritgaf't^ 


Lisn-  28. — >'■<■■ 


And  of  the  genns  Nncala  we  figure  also  two  other  BpecicB,  which 
lire  occasionally  to  be  found,  which,  from  their  peculiar  and  beantifiil 
ornamentation,  can  be  readily  determined. 


Lign.  3\.-0itrta  SatUniana. 

Amongat  tho  other  bivalves  which  the  collector  is  likely  to  include 
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in  his  flnt  giUiering,  an  ilie  readily 
HOtdM  and  Orirea  SoulMHOfM. 

He  will  alao  meat  with  one  or  two  oilier 
Ojatera. 


FVtaMap 
of  Plioi 


The  species  of  uuivnlvo  shells  of  the  Oault   are  few,  although 
n-n  or  three  species  the  individniJs  are  numerically  abundant.    Vi 


rarely  a  delicate  Turritella  (T.  Vibraijeana,  or  T.  Htiyardiami)  i 
be  seen  on  the  face  of  a  newly  cleaved  blotk,  and  now  and  tlit 
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gTKcefol  Sealana  Clementina,  or  a  IiBiidBOiDe  Seataria  Jh^niana 
may  be  exhniaed  in  the  same  lucky  manner.  Of  the  genus  Scalaria 
four  or  five  other  species  are  recorded  aa  occnring  in  oontiiienta] 
localidea ;  of  these  I  believe  I  have  found  fisgineute  of  the  following 


at  Folkestone — S.  gatdtitia,  8.  BouZmtana,  8.  gattina,  bnt  I  can  not 
speak  with  certainty. 

These  forms  should  therefore  be  looked  for  by  collectors,  as  shoald 
also  a  little  Rissoa,  a  genus  familiar  most  likely  to  some  of  our 
readers,  &om  the  immense  abundance  of  a  living  species  in  the  pools 
of  sea-side  marshes. 


8-26 


TllB  (iEOl/XilirT 


Tlio  pretty  Bmall  tmivElTea  ^dw.m  VHraytntia  and  Avdiava  (Bsifh 
ttfUt)  OlemeiiiiM  nifty  frequently  bo  obtdined  in  a  very  perfe*^  sUte 
Two  otluir  spcpiea  of  ATollnna  arc  recorded  from  the  gaolt,  Jh1> 
]tnM  incTiuiaUt,  and  A.  iiiU'Ua. 


I 


The  most  abundant  nnivnlvo  at  the  Gaalt,  and  which  in  also  omcf 
tbo  clianctanstic  shelb,  is  the  Nullca  guultma.  which  aoiuctunes^ 


occurs  of  very  largo  siiic     Five  or  sis  olhcr  Nftticro  arc  rn-npli-'il 
as  Gault  species  abroad,  eome  of  which  are  likely  to  be  fonnJ  ai 


Folkestone,  as  I  have  collected  fragments  of  other  species,  besides 
.   N.  gautfinn.     We   have  already  noticed  as   beinjr  of 
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oommon  occurrence  seveml  specie§  of  Solariam,  and  at  page  124 
we  have  figured  one,  S.  omatum.     As  the  two  forms,  8.  detUaium  and 


8.  ennoideum  are  oqaally  common  and  characteriatic,  we  think  it 
ri^ht  to  present  also  their  portraits. 


The  long  pipe-like  shells  of  DenialiuTn  deffusgatu'm  will  also  be  fotud 
in  abundance ;  and  in  certain  spots,  if  one  is  fortunate  enough  to 
detect  them,  clusters  of  little  nautilos-tike  Hhelln,  scarcely  larger  than 

(^ 

Lign.  a.—Brll'ropltiaii  cibra^/ii^a. 

nmall  shot,  may  bo  collected.  These,  the  Bellerophina  Vibrnyea/aa, 
are  not  oephaiopods,  but  belong  to  a  lower  grade  of  molluaca,  the 
shell  being  opun  throughout,  es  in  the  common  univalves,  and  not 
divided  by  septa,  or  chambered,  like  the  Nautilus  and  Ammonite,  for 
the  yonng  of  which,  from  tlieir  mere  exterior  resemblance,  they 
might  bo  at  the  first  glance  mistaken  by  an  inexperienced  naturah'at. 

(To  be  continued.) 
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ON   AN   AMMONITE  WITH   ITS  OPERCULUM   IN  StTC.  ] 

Bt  S.  p.  WixiBWABi'.  F.G.S. 

Opehcula  of  Ammonites  are  common  in  many  localities,  etipmal^ 
in  banks  and  sections  of  the  Kimmeridge  Clay ;  bat  they  nsnafljoMtr 
in  broken  fragments,  and  very  rarely  with  theiv  valves  paired,  mJM 
sheltered  witbin  the  Inst  whirl  of  the  shell  to  which  they  belonged. 
Even  when  thae  protected  the  rnlvea  are  Kenerally  dutplaced,  ■■ 
might  be  expected  if  we  consider  how  slight  ib  their  union  along  dt 
Bature,  and  how  great  were  the  chances  of  being  Bhifted  by  the  (W- 
traction  of  the  animal  after  death,  by  the  pressure  of  external  mod. 

The  British  Mnsenm  contains  eeveral  examples  of -ln!jn<jnii«/o«* 
A.  Brigliiii,  A.  fliictuoeug,  A.  Unqvloiw,  and  other  spectea  with  thsr 
opercola  more  or  less  shifted ;  and  Mr.  Charles  Moore,  of  Bath.  Iw 
several  small  shells  of  Amimmitea  plaruyrbi*  from  the  Lower  Um, 
with  the  opercnlft  remaining  in  their  true  positio 
dividnal  is  only  one  quarter  of  an  inch  in  diamete: 

I  have  recently  obtained  a  specimen  of  Ani' 
nioiiil^  suhradiafu*  (J.  Shy.)  fixmi  Mr.  Joseph 
Wo(]il,  an  experienced  collector  (formerly  of 
Balb,  bnt  now  Lving  at  23,  New  Union-street, 
Moorfields),  who  discovered  it  in  the  Inferior 
Oolite,  of  Dnndry,  near  Bristol,  with  the  oper- 
culum remaining  in  itfi  iiataml  position  as 
represented  in  the  accompanying  figure. 

The  shell  measures  sixteen  lines  by  twelve 
and  a  half,  with  a  maximum  thicknesRol  four  and 
a  half  lines.  It  agrees  with  the  ordinary  run  of 
specimens  from  Dnndry,  and  differs  from  the 
example  fignred  by  Sowerhy  in  being  lees  com- 
pressed, and  more  widely  umbiticatcd  ;  the  nmbi- 
licuR  mea.iare^  futir  lines  ncrosp.  and  is  bordered  bv  a  stcoyi  mnrgin. 

The  operculum  is  flat  in  the  middle,  with  a  slight  fiirrow  along 
the  suture,  and  is  much  bent  down  at  the  hinder  corners  where  it 
ahnt«  against  the  inner  whirl  of  the  shell  It  is  six  lines  long  and 
four  wide,  and  is  sculptured  externally  with  about  twelve  angnlat 
concentric  fnrrowa  ;  the  inner  surface  is  smooth,  as  shewn  by  the 
frncf  ure  and  removal  of  a  portion.  It  closely  reaembleB  the  opercnl* 
of  AmjnoJnteji  Brr^htii  and  A.  Um/vlatvs,  io  which  A.  fubradiahw  is 
nearly  related. 

Jiriiuth  ^f!Vl'^m,  Aw/mt.  18G0. 


IN   MAtiSKSlAS  LIMESTONE   (IF   DUKUAM, 


ON  THE  OCCURBENCK  OF  "SAND-PIPES"  IN  THE 
MAGNESIAN   LIMESTONE  OP  DURHAM. 

BT  J.   W.    KlHKBY. 

(Contiiiiwl  frompa-je  i^^.) 

Os  exaniinimj  tlic  iuUirior  uf  the  pipra,  I  havo  iiivuHubly  found  the 
surface  to  be  moru  or  losa  docomposcd.  For  about  IiaU*  on  inch — 
BomotiineB  lees  and  Bomctiincs  mora — the  tuxture  and  hardness  of  the 
limestone  ia  completely  chaiigud — so  much  ko  that  it  is  possible  to 


fwrapu  it  awny  with  the  tinf^T-iinil.     This  ia  the  coats  with  all  the 
Ixtla.  no  matter  how  tliey  niny  differ  in  toxturo  and  general  chfti-nctor, 
tliou<{)i  some  Hccni  incjre  affLOted  than  otherH.     This  altomtiou.  ia  \k».<l. 
seen  in  those  strata  that  are  crystallin«.     lii  gnt  nttrt  oi  ftin  opiscrj 
VOL.  ni.  %-\. 
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b  a  bed  of  wUoh  the  limeBtone  is  bnd 

laminated,  there  being  mora  than  a  doaen  l™««w  to  flia 

ie  ite  nornial  chaiscter,  but  where  it  is  penebsted  hj  ■  p 

ita  hardness,  and  becomes  dnU  and  euthf ;  fiie  lyr^^w 

in  the  nnaltered  portion  of  tfie  pipe  are  fiiml  j  crfmnmt 

to  separata,  are  here  easilj  apUt  open,  the  mn&ow  of 

being  higUj  deiximposed ;  the  oolonr,  too,  of  die ' 

ifl  somewhat  changed,  being  of  a  light  toUow,  irh 

the  bed  generally  is  of  a  brown  or  grvy  hna,  and  a 

where  it  forms  the  eur&ce  of  a  pipe  that  it  cnunblea  to  pieces  m 

being  touched,  and  for  half  an  inch  in  it  can  be  cat  with  a  foAA 


r,  Dvcumposed  sujIbcc  of  lamcBtune. 


knife.  In  fig',  5  the  dseomposed  surface  of  a  pipe  is  shown  for  the 
sake  of  illuBtration.  When  two  pipes  are  very  close  together,  and 
are  only  separat*;(i  from  ench  other  by  a  tliin  wall,  as  sometiron 
OCCOTH,  the  limestone  composing  it  is  affected  throughout.  Tha 
upper  surface  of  the  hmi^stonc  u]M)n  which  the  sand  resta  has  snfiered 
in  like  maimer ;  and  it  sometimes  liappcns  that  a  loose  piece  of  timH- 
stonc  rests  apon  it,  and  ite  surface  is  also  just  as  mach  doce,yed,  and 
the  same  is  the  case  with  the  surface  of  the  large  boulders  embedded 
in  the  sand  when  they  are  of  mountain  limestone,  but  boulders' of 
trap  arc  not  affected  in  the  least. 

Huch  of  the  limestone  in  which  the  pipes  are  excavated  is  ci^v 
tallino,  some  of  tlie  beds  being  highly  dolomitic.  The  thickest  beds 
in  which  they  occur  have  a  conorotionaiy  structure,  exhibiting  those 
peculiar  coralloid  forms  for  which  the  upper  member  of  the  ms^- 
i  so  famous.     On  the  south  side  of  tbo  qoany, 
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where  the  pipes  are  very  nuraerons,  the  limestone  is  more  of  a  slaty 
natare,  though  thicker  heds  of  h  crystolhno  and  concretionary 
character  are  associated.  Some  of  the  beds  are  finely  laminated,  and 
a  few  are  soft  and  marly. 

Some  of  the  pipes  begin  in  rabble  overlying  the  solid  beds  on  the 
sonth-west  of  the  qnany,  and  a  few  small  ones  about  two  feet  in 
length  ore  solely  excavated  in  it.  The  rabble  only  exists  in  this 
region,  where  the  uppermost  beds  of  limestone  seem  to  have  been 
completely  broken  up,  and  all  signs  of  their  stratificatian  destroyed, 
by  a  disturbance  of  which  further  traces  are  still  visible  in  a  broken 
Byncline  a  little  beyond  the  most  westerly  pipes.     The  pipes  shown 


.^.A,-**  *  ««**.^u(a.««pS»S!Mi  i«.«,  "rf-MVw— !«^er*«  •■-riyw'iijj 


in  fig.  6,  which  arc  close  to  the  syncline,  arc  altogether  in  rubble. 
The  form  of  the  pipes  in  such  loose  materials  seem  to  bo  just  as  well 
preserved  as  when  the  suhstnnco  pierced  is  unbroken. 

Those  are  about  all  the  fiicta  that  it  seems  neccssarj-  to  notice  in 
describing  tho  pipes ;  and  so  much  has  been  said  on  the  origin  of 
sand-  and  gravel-pipes  by  the  various  authors  who  have  studied  and 
written  on  those  in  the  chalk,  and  being  perfectly  satisfied  that  those 
in  the  mi^nesian  limestone  have  been  similarly  originated,  that  it  is 
scarcely  necessary  for  mc  to  go  far  into  tho  question,  though  it  may, 
perhaps,  l»  nccossary  to  draw  attention  to  the  theories  broached,  and 
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to  state  Um  mKmer  in  wbioh  tliie  enrideoce  affeved  by  the  acd-pqni 
I  hare  dMcribed  faewr  apoa  tham. 

Them  m  only  two  UieoneB  tli«t  xeqnire  notaoe — ooie  beii%  wlntii 
oommonlT  tormed  the  meahaniaal  tlieoij,  wbioh  was  ebongfy  >^ 
catodbyllr.  Trimmer,  aadUie  other  the  tdiennaal  tiwDry  wfaoAetuiat 
important  ropporfan  are  Sir  Qiariea  Imll  and  Mr.  J.  fVestwick 

Tbe  former  doctrine,  aa  firoponndad  Of  Mr.  Trimmear,  soppose^  ilie 
ppea  to  bare  been  fbnned  on  ooaat  Hnoa  and  between  tide  tnorks.  m 
at  least  within  the  Bi«a  of  broken  water,  try  tlie  aetion  of  the  nrf 
f^aifCed  with  eaod,  or  assiBted  I7-  atonea  and  pebUee.  He  qoun 
the  peonliar  wearing  of  the  rooks  of  oar  ooaata,  and  maintwaa  Ibii 
the  agency  wliich  formed  the  basia-like  and  otiter  ahaOow  c&viiks  in 
theae  roolm,  is  tlie  same  that  excavated  the  sandr  and  gtkvel-ppes  it 
the  ohalk  and  other  limestones.* 

According  to  the  other  theory  the  mpee  bare  been  eroded  %  Uu 
(dmnical  action  of  oarfoonio  acid  held  m  solntion  by  wster.  Witheol 
goinff  into  details,  it  m&y  enffice  to  state  tliat  tliis  theory,  as  Mit 
rated  by  Mr.  Ihrestwich,  sapposes  the  sand-  and  grarvel-papea  of-Ss 
chalk  to  be  "  extinct  natural  wat«i^conduits,  which  the  waten  il 
.  different  periods,  tbroaf;b  inoeBBant  filtration  from  a  hiriior  mtw- 
bearing  ntratnm  in  their  tendency  to  reach  a  lower  lerel,  gradnSf 
and  (jnietlj  wore  for  themselves  by  their  solvent  action  alone."  Bot 
it  is  alno  the  opinion  of  this  goolo^st  that  in  the  harder  limestom 
many  of  the  pipes  may  have  been  formed  on  the  sites  of  pre-exiBtin| 
cracks  and  fissuTun.t 

Agninst  the  former  theory  there  arc  many  grave  objections,  and  in 
my  opinion,  it  most  certainly  fiiila  to  aecount  for  the  origin  of  IhF 
Rand-pipcs  in  the  msgncsian  limestone.  And  Sir  Charles  lyeM  and 
llr.  Prostivich  liave  nlmost,  if  not  qnite,  demonstrated  its  insuK- 
c!cney  to  account  for  the  phenomena  observed  in  those  in  ttie  chalk. 
It  was  the  opinion  of  Mr.  Trimmer  that  pipes  in  the  act  of  formstiM 
were  to  be  fonnd  in  the  rooks  of  modem  beaches,  bnt  I  think  iritl 
Mr.  Prestwich  that  in  this  opinion  he  wns  mistaken.  At  least,  I 
know  of  nothing  analogous  to  them  on  the  Durham  coast,  and  1  han 
conversed  with  tlioso  wlio  have  been  longer  acquainted  vrith  it  than 
myself,  and  who  have  also  examined  the  p.ind-pipes,  nrid  thev  are 
likewise  eqnally  ignorant  of  anything  of  the  land.  Indeed  it  tt 
isible  h 


incomprehensible  how  tbe  action  of  the  surf,  howsoever  a 
directed,  could  drill  holes  so  deep  and  yet  so  narrow.  One  objection 
of  great  force  is  that  sand-  and  gravel-pipes  are  inrariably  fonnd  in 
calcarcons  strata.  Now  how  is  this  to  bo  explained  on  the  sappoei-  - 
tion  of  their  origio  being  mechanical  F  For,  supposing  this  bad  heoi 
the  case,  why  do  they  not  affect  all  rocks  of  whatever  natnre  or  kind, 
jost  as  the  snrf  of  a  littoral  region  affects  rocks  of  all  descriptioni, 
vaiying  its  -action  in  degree,  and  somewhat  in  mode,  as  the  rocks 
upon  which  it  acts  vary  in  hardness  and  general  stmctnre  ?     Some 
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of  the  pipes  in  the  magnesian  limestone  offer  another  difficulty  to 
this  theory ;  I  allude  to  those  occurring  in  rubble,  it  scarcely  being 
possible  that  any  mechanical  agent,  and  especially  the  action  of  surf, 
could  form  tubular  or  conical  pipes,  nearly  two  feet  deep  and  only  five 
or  six  inches  in  width,  in  so  loose  a  substance  as  rubble.  For  on 
such  a  supposition  of  their  origin,  they  must  of  necessity  have 
remained  open  until  completed,  so  that  their  walls  of  loose  materials 
"would  be  unsupported  internally,  besides  being  exposed  to  all  the 
disturbing  influences  of  a  littoral  region — ^that  is,  according  to  the 
views  of  Mr.  Trimmer.  And  it  is  not  to  be  supposed  that  these 
pipes  might  have  been  formed  prior  to  the  breaking  up  of  the  lime- 
stone from  which  tlie  rubble  was  derived,  for  any  movements  suffi- 
ciently violent  to  rend  and  break  up  solid  beds  or  limestone,  would 
certainly  have  destroyed  the  pipes  passing  through  them. 
On  the  other  hand,  the  chemical  theory  explains  the  origin  of  sand- 
pipes  more  satisfactorily ;  and  though  it  is  not  altogether  unobjec- 
tionable, yet  it  suffices  to  account  for  their  phenomena  in  a  manner 
that  not  only  seems  possible  but  very  probable.  Indeed,  there  is 
apparently  no  other  agency  but  a  chemical  one  that  could  form  pipes 
under  the  circumstances  that  seem  to  have  existed  while  those  in  the 
chalk  were  being  formed.  It  has  been  shown  by  Sir  Charles  Lyell, 
and  also  by  Mr.  Prestwich,  that  the  pipes  have  been  eroded  after  the 
alluvium  covering  the  chalk  was  deposited  (this  is  also  evident  in  the 
pipes  of  the  magnesian  limestone),  and  that  the  different  strata  com- 
posing the  alluvium  have  been  gradually  let  down  into  the  cavities  of 
the  pipes  in  the  same  consecutive  order  in  which  they  occur  where 
lying  undisturbed  on  the  surface  of  the  chalk.  In  my  opinion  this 
seems  to  oblige  the  adoption  of  a  chemical  origin  of  some  kind  for 
the  pipes ;  for  in  what  other  way  could  they  have  been  formed  with 
the  alluvium  superimposed  upon  the  surface  acted  upon  ?  They  have 
also  shown  that  the  agent  employed  did  not  act  upon  the  flints  em- 
bedded in  the  chalk ;  that  the  surface  of  such  flints  as  had  been 
extracted  from  the  matrix  in  the  excavation  of  the  pipes,  are  not 
worn  in  the  least ;  and  that  when  a  flint  protrudes  from  the  wall  of  a 
pipe,  neither  is  it  worn  or  otherwise  affected,  except  in  one  instance, 
where  the  protruding  portion  was  broken  off,  apparently  by  pressure, 
it  being  found  embedded  in  the  core  a  little  lower  dow^n.  Thus  it 
seems  that  the  agent  employed  had  power  only  to  act  upon  calcareous 
substances,  and  that  it  was  powerless  upon  such  as  were  siliceous ; 
consequently  that  it  was  a  chemical  agent ;  for  it  is  not  to  be  sup- 
posed liad  it  been  mechanical  that  it  would  not  have  left  some 
traces  of  its  action  on  the  flints  m  the  sides  and  cores  of  the  pipes. 
But  if  the  reader  will  refer  to  the  papers  of  these  geologists,  he  will 
find  fuU  particulars  of  these  facts,  and  of  others  of  equal  interest  and 
importance.* 

The  softened  or  decomposed  state  of  the  limestone  forming  the 

*  Lyell  on  Sand-pipes,  Lon.  and  Edin.  Phil.  Mag.  8  ser.,  vol.  zv.^  p.  257 « 
Prestwich  on  the  Origin  of  iSand-pipos,  Quart.  Zo\a.  Goo.  ^oo.,n<;\,  xv.^'^.^^» 
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nnlls  of  tlio  pip<>8  m  the  mngnt-'siiun  Hmcstooo  Bccms  (o  afloH  ufr 
t.linr  wgiinioiit  in  favour  of  this  theory,  for  tLis  effect  is  andoubw^ 
iloti  to  (.'liemical  action  of  some  kind ;  though  some  may  h>M  tli 
the  deoomptoBitioo  of  tlio  ftarface  may  liavc  n^snJtcd  after  the  fona^ 
tion  of  the  pipe  by  a  viiry  difllTeut  a^nt ;  and  tlite  is  nu-tandjli 
possible,  thongh  it  must  be  evid  int  at  Uie  same  time  that  wh*' 
decomposed  tlie  limestone  forming  the  snrfaoo  of  the  pipe,  had 
cient  power  to  be  the  primary  cause  of  their  formatitin :  for  if 
fipplicution  of  the  deeoniposing  itg«nt  effected  Uie  roaalt«  we  soe  i 
ecrlain  nmoant  of  time,  it  is  not  to  be  donbtod  tlmt  by  increasing 
poriod  of  application,  ao  would  we  increase    its    resolte ;    eo  t 
having  here  a  power  competent  to  originate  the  pbenomenft  of  at 
pipes,  it  eeema  more  philosophical  to  credit  it  witli  their  cons 
tion  tiiRn  to  call  in  the  aid  of  another  power  whose  capnbilitif 
to  originate  them  is  almost  more  than  qnestionablc. 

But  though  the  chemical  theory  of  the  origin  of  sand-  and  gnv^ 


pipes   is   more   8alisfacti>ry   than    the    mech&nical    theory  ■ 
Trimmer,  or  than  any  conecivabte  theory  of  a  mechanical  satores  Rod 
thongh  I  have  Httle  doubt  myBelf  but  that  they  have  really  originated 


by  ehemical  action  of  some  kind,  yet  there  are  one  or  two  paiuts 
rooiiected  with  this  theory  wliioh  Bconi  iliHii'iilt  iis  _vi>I  to  ci(>liun.  i 
I'or  iujitauco, it  is  not  easy  to  understand  liui'i  iLi,-  n-aUij'  i^ui-ilu^  in  ' 
the  stratum  overlying  the  limestone  could  be  so  extra-charged  witli 
carbonic  acid  as  to  possess  erosive  power  enough  to  excavate  tbt 
pipes.  It  seems  plain  that  more  than  the  usual  quantity  of  carfaouB 
acid  would  be  required,  or  Band-pipes  would  be  of  more  oonmKn 
occurrence  where  limestone  surfaces  are  exposed  to  the  reaoh  at 
rain-water ;  and  if  the  roots  of  vegetables  supphed  the  extza  quantity, 
as  Sir  Charles  Lyell  suggests,  I  see  no  reason  why  they  should  not  be 
found  where  hmestones  Ue  immediately  beneath  the  turf,  whidi  I 
believe  is  never  the  case  in  any  district  where  sand-pipes  occur.  It 
is  possible,  however,  that  rain-water  may  derive  m>ni  veg^aUe 
matter,  as  in  the  case  of  an  overlying  morass,  an  addition  to  its  mmal 
per  centage  of  carbonic  acid ;  and  the  fact  of  the  remains  of  bo  mai^ 
small  roots  being  found  at  a  depth  of  three  or  four  feet  in  the  con 
of  clay  of  Bome  of  the  pipes  I  nave  described,  may,  perh^>s,  be  ood- 
sidered  as  rather  indicative  of  something  of  the  kind.  It  is  abo 
possible  that  it  may  derive  additions  from  animal  remains  imbedded 
in  the  overlying  allaviam,  as  Mr.  Prestwich  sn^gesta  ;  and  the 
absence  of  aU  remains  of  this  kind  in  the  allnvinm  in  <jn^tion  is  no 
proof  to  the  contrary,  for  this  supposition  necessarily  includes  their 
destmction  iu  the  derivation  of  Uieir  carbonic  acid.  But  still,  not- 
withstanding the  possibility  of  snch  supplies,  I  must  confess  that  to 
me  it  seems  prob^le  that  we  are  still  ignorant  of  the  true  sonroe  of 
the  erosive  agent;  neither  do  I  see  any  reason  for  supposing  that 
carbonic  was  the  only  acid  employed,  ai^  that  by  it  alone  were  &e 
pipes  eroded. 

Another  difficulty  is  the  special  application  of  the  acid  or  chemical 
agent  to  the  particular  spots  occupied  1^  the  pipes.     If  we  suppose 
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NB,ier  to  hold  acid  in  solntion,  and  apply  it  to  a  surface  capable  of 
3eLng  eroded  by  the  acid  it  contains,  wo  should  naturally  expect — 
granting  that  the  water  covered  the  whole  surface — that  as  the 
lollows  were  deepened  so  would  the  higher  portions  of  the  surface 
oe  lessened  in  height,  so  that  as  the  erosion  proceeded  the  relation  of 
}he  inequalities  to  each  other  would  be  pretty  nearly  preserved  in 
sheir  original  condition.  Mr.  Prcstwich  certainly  supposes  that  in 
the  harder  limestone  the  majority  of  the  pipes  arc  founded  on  cracks 
uid  fissures,  though  he  is  of  the  opinion  that  those  in  the  chalk  have 
[lot  been  thus  assisted,  but  have  been  worn  out  of  a  solid  substance. 
Ajud  so  far  as  we  may  judge  from  the  pipes  in  the  magnesian  lime- 
stone, which  is  perhaps  harder  than  any  other  limestone  in  which 
they  are  known  to  occur,  they  certainly  seem  to  bear  out  the  former 
opinion,  for  many  of  them  undoubtedly  occupy  the  sites  of  pre-exist- 
ing breaks  in  the  strata.  But  if  we  grant  that  any  could  originate 
vidthout  such  assistance,  the  question  still  remains  unsolved.  And 
that  some  wei-e  not  assisted  in  this  way  almost  seems  to  bo  true,  and 
some  of  those  in  magnesian  limestone  appear  to  belong  to  this  class, 
so  far  as  my  experience  goes.  However,  we  must  leave  the  cleaidng 
ap  of  this  point  for  future  research ;  at  present  it  seems  to  be  a  fact 
that  some  pipes,  so  far  iu5  we  know,  are  formed  in  rocks  that  are  solid 
and  unbroken,  and  that  othei*8  exist  where  cracks  or  breaks  in  the 
strata  formerly  existed. 

These  cannot  be  said  to  be  serious  objections  to  this  theoiy.  They 
we  certainly  difficulties,  but  such  as  a  better  knowledge  of  the  sub- 
ject will  most  probably  remove.  They  do  not  afieet  the  pi  ineiple 
involved  so  much  as  its  application  in  ([uestions  of  detail. 

Before  concluding  I  may  draw  attention  to  the  peculiar  position  of 
the  stratum  of  sand  beneath  which  the  pipes  only  occur.  By  refen-ing 
again  to  fig.  1,  it  will  be  seen  that  the  sand  gradually  thins  out  as  it 
dips,  so  that  the  overlying  stratum  of  clay  ultimately  rests  imme- 
diately upon  the  limestone,  and  so  prevents  the  water  lodged  in  the 
sand  from  escaping  in  the  direction  which,  in  its  search  for  the 
lowest  level  it  would  naturally  take.  It  also  appears  to  be  as 
thorouglily  enclosed  in  lateml  directions,  at  leiist,  though  its  eastern 
limits  have  not  been  reached,  it  thins  out  to  the  west,  and  is  en- 
veloped in  the  same  manner  as  seen  in  the  transverse  section,  so  that 
it  can  scarcely  be  doubted  but  that  this  deposit  of  sand  is  overlapped 
by  clay  on  all  sides,  except  along  its  upper  edge,  where  it  abuts 
against  the  gravel.  It  consequently  foUow^s  that  though  it  had  the 
power  of  receiving  water  collected  on  the  higher  grounds,  and  trans- 
mitted to  it  by  the  gravel,  yet,  on  account  of  the  impermeable  nature 
of  the  stratum  covering  it  and  overlai)ping  its  edges,  the  water  it 
received  would  either  have  to  remain  lodged  in  it,  or  find  a  lower 
level  by  passing  through  the  limestone.  Such  seems  to  be  exactly 
the  circumstances  which  Mr.  Prestwich  supposes  to  have  obtained 
during  the  formation  of  the  pipes  in  tlie  chalk — indeed,  which  were 
necessary  for  their  formation.  It  is  interesting  to  know  that  there  is 
so  close  an  agreement  in  the  geological  relations  of  the  water-bear- 
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ing  gtrata  onAjia^  the  p^m  faoth  t&  the  tbtSk  maA  zai  _ 

BtoiM},  for  it  anuta  m  ooirobonliDg  Uts  Tieira  of  lb.  VwmtmlA.  J 

For  a  fall  ezpositUm  of  the  ttieay  I  hare  adopted,  I 
to  U>.  PreBtwich'a  most  eUe  paper  "  On  tlie  Cnighi  < 
end  QiBTel-pipee  in  ihe  Chetk  ot  tite  London   Twtifj  I 
"  Qoaxt.  Joor.  GeoL  Soc.,"  vol  acL,  p.  64. 


ON  TH£  OLD  BED  SAM>STONB  AND  ITS  FOSSIXiJlifj 
IV  FOBFABSHIBB. 

B;  W.  Powsil,  Vgq. 

Afl  anything  calimlated  to  throrw  Ugfat  on  Urn  pecmlier  &aseof 4l 
Old  Red  SandBtone  period  mast  be  intereeting  to  goolamsiM,  laad 
TOO  a  sbort  notice  of  Bomc  fossils  )fit«ly  found  in  the  nagBbHteaatl 
FoTflKHhire,  which  nu^  aid  in  adding  to  oar  knowledge  (^  tbe  p«» ' 
liaritieB  of  the  creatines  fonnd  in  these  rodn. 

Some  BIX  weeks  ago,  ^  &r  the  finest  Bpe<ninen  of  Pterygiim 
mi-jlictts  jet  found  was  discovered  in  the  "pavement"  qnaniMof 
CnnnylliD :  tliin  eapcrb  specimen  is  now  in  the  Axlnoath  Moseim. 
Tltis  fossil,  coming  clean  out  &om  tho  matrix  in  which  it  vM 
imboddrd,  consists  of  all  tho  body-segments,  a  part  of  the  caodil 

iilftte  being  also  prusuircd  and  well  seen  in  the  cast  &oni  which  tin 
oBail  had  been  lifted.  It  shows  no  features  absolntelj  new  m 
hitherto  unknown,  but  it  is  nevertheless  very  interesting,  as  eihilu- 
ing  the  manner  in  which  both  tho  dorsal  and  ventral  portions  of  thii 
creature  had  been  covered  luid  protected  by  strong  scolptnred  plites. 
It  also  proves  that  Mr.  D.  Page  was  quite  correct  in  the  place  wfaidi 
ho  latterly  assigned  to  the  curious  duck-bill  like  plate  witk  iti 
wing- like  appendages,  wliieh,  as  noticed  in  Hugh  Miller's  "  Old  B«d 
Sandstone,"  occasioned  the  name  of  "  Seraphim"  to  be  applied  to 
this  fossil.  It  is  found  in  situ,  covering  the  under  portions  of  tla 
segment  next  the  head.  In  all  probability,  as  suggested  by  Mr. 
Page,  it  formed  part  of  the  sexual  organs  of  this  creature,  and  also  s 
covering  for  the  vent  or  anal  opening,  there  being  no  vestige  of  any 
such  opening  in  either  the  snb^andal  segment,  in  the  portion  of  tlie 
caudal  plate,  or  tebon,  preserved,  or  on  the  jnnetiou  of  these  seg- 
ments. It  gives  some  idea  of  the  mamicr  in  which  the  difierent 
plates  forming  the  body-segment  joined  into  one  another,  the  joinings 
being  seemingly  of  snch  a  nature  as  to  allow  tho  creature  consider- 
able powers  of  curvature.  It  also  shown  its  comparative  length  and 
breadth,  although  in  this  respect  it  seems  to  differ  from  other  speci- 
mens,  showing  a  rather  grcator  proportional  length  ;  bnt  this  irngtit 
have  been  occasioned  by  these  belonging  to  difierent  sexes,  the  one 
being  probably  of  a  more  slender  form  than  the  other.  The  head 
with  all  its  appendages  is  wanting.     The  entire  length  of  the  fossil, 
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ing  the  tail-segment,  is  three  feet  nine  inches,  and  it  measores 
learly  twelve  inches  across  at  its  greatest  breadth.  Making  a 
lowanco  for  the  head,  the  creature  must  have  been  over  four 
i-lialf  feet  long,  and  hiid  thus  formed  a  rather  formidable 
r-Hke  animal  when  swimming  in  the  waters  of  the  primeval 
It  had  not,   however  equalled  in  size  the   Pterygotus,  to 

three  tail-segments,  very  recently  found  in  a  quarry  in 
namediato  neighbourhood!  had  belonged,  and  which  are  now  in 
)Ssc'Ssion. 

3re  give  a  rough  sketch 
s  also  very  interesting 

The  dotted  line  marks 
lion  which  lifts  clean 
om  the  matrix,  leaving 
y  fine  cast  of  what  I 
Icr  to   have   been    the 

plates  of  these  seg- 
.  The  upper  side  of 
fossil  seems  to  have 
d  the  upper  portion 
>  of  the  layers  or  beds 
i3  rock,  and  has  the 
u rings  a  good  deal  ob- 
cd ;  these  are,  however, 
fully  preserved  on  the 

side,  as  also   on   the 

These  markings  are 
smaller  on  the  caudal 
on  the  other  plates,  in- 
iig  in  size,  but  still  • 
on  the  sub-caudal, 
i  sub-caudal  plate,  and 
anterior  to  it,  have 
.  along  both  the  ven- 
id  doi-sal  surfaces,  dif- 

in    tliis    from    some 

specimens  of  these 
,  wliich  only  show  one 

The   caudal   segment    is   of    s>me    considerable    thickness 

it  joins  the  one  above  it;  this  rapidly  narrows,  until,  after 
ling  to  alx)ut  one-fifth  of  its  length,  the  upper  and  lower 
seem  to  join  and  become  one  plate.  It  would  thus  appear 
he  body  of  the  creature  had  penetrated  some  little  distance 
Ids  segment.  No  appearance  of  any  vent  or  anal  opening  is 
in  these  segments ;  and  as,  from  the  state  of  preservation  of 
issil,  had  such  an  opening  existed,  it  would  have  been  in  all 
bility  readily  distinguishable,  it  affords  strong  negative  evidence 
;t  the  existence  of  the  vent  in  this  part  of  the  body  of  the 
1.  The  caudal  plat«  is  seven  and  a-half  inches  long  by  five 
<>L.  in.  ti  u 


d 

o 


I 


I 

■ 


».Ur  incks  linMd,  llie  nlMsnU  alioafe  Ihro  and  ftJidf 

}/€  KicB  md  tliiee-i|wteiB  mciies  Ivottd.    ^f^  oosi^ ^. 

tiis  with  the  CannrDie  specimm,  it  imiat  bare  befoifed  t»^ 
aDimal  aboot  six  feet  in  lengtii. 

From  tbe  nine  qoanr,  nd  aboot  the  mne  tune,  I  was  ako  f» 
hnaie  enongfa  to  fmicure  Are  veij  nearij  ixnuplete  Begmenti  mi 
part  of  a  azth  of  another  PUryyoimB  augiiat^  the  flegmentB  of  vM 
nti  quite  oat  from  the  matrix,  kaii^  a  rery  thin  cast.  A  arreaft 
■egment  is  also  shown  in  this  specimen,  Iving'  at  nearl j  right  sa^ 
So  the  others ;  this  might,  however,  have  ))eh>nged  to  another  animl 
eonini^  out  entire  and  separate  fiomtiie  other  aegmenta.  ThisspeO' 
men  would  seem  to  have  fimned  part  of  an  animal  cxmsidefili^ 
broader  in  proportion  to  its  length  than  the  two  before  described:  a 
this  respect  it  assrces  with  anothfr  very  fine  specinien  now  in  ihi 
nnueam  of  the  Watt  Institntion  of  Dundee,  fonnd  some  two  jvni 
asoin  a  qaarry  on  TeaKng,  consisting  of  seven  of  the  bo^  st^^sMnfc 
or  the  Pl^fy^Au  amglieuf. 

These  four  are  hr  fiur  the  most  complete  remains  of  this  Toy 
cnrions  cmstacean  vet  found ;  besides  those  of  this  specTies,  P.  as^ 
rw.  only  veiy  fragmentary  remains  of  another  species  of  Pterjgote 
P.  I' w ....-' t/"^.  have  yet  Wen  found  in  Forfarshire.  In  Canterknd 
Den.  however,  and  ite  **  ti-^b-beds"  near  Famell,  .several  specimens  of 
a  PierT-j^->:a*  very  si:r.:l:ir  in  appearance  and  form  to  the  P,  angJiau 
have  Iven  d:s*.x^ver<- J,  bu:  of  a  comparatively  very  small  size,  being 
only  sLi  to  ten  inche-i  in  leucrth.  These  have  not  as  yet  been  er 
aminevi  and  named  by  any  competent  anthority.  They  are  all  pie- 
served  in  the  c^'llot'*rions  of  the  Rev.  Henry  Brewster,  of  FameD,  tod 
the  Rev.  Huirh  Mitchell,  of  Craig. 

After  the  repeated  notices  of  the  Famell  ^  fish-bed"  in  the  "Geo- 
L-  -iisT."  by  Mr.  Mitchell,  it  is  unnecessary  for  me  to  give  any  length- 
ened descripti«'»n  of  this  veiy  curious  deposit  or  its  pecnliar  fosslL 
It  was  first  notice^l  as  affording  e\'idences  of  being  fossiliferous,  and 
pointeil  out  as  such  by  ^fr.  Brewster.  It  is,  however,  to  the  indefati- 
gable researches  of  Mr.  ^Mitchell  that  we  are  indebted  for  a  know- 
led  irc  of  the  curious  onranisms  it  contains.  It  is  at  present  being 
very  fully  explored.  The  Earl  of  Southesk,  on  wliose  estates  it » 
situated,  has  not  onlv  allowed  this  to  be  done,  but  has,  with  the 
greatest  liberality,  furnished  labourers  for  the  heavy  part  of  the 
work,  placing  the  examination  of  its  treasures  in  the  hands  of  Mr. 
Brewster  and  myself:  and  it  is  only  due  to  his  lordship  here  to 
recoi\l  our  grateful  thanks  for  the  unexampled  facilities  it  has 
afTozxleil  for  having  these  treasures,  sp  long  locked  up,  made  known 
to  the  geological  world. 

Besides  a  good  many  specimens  of  the  genera  Aranihodes  and 
Brticli/nomthtt^^  discovered  and  noticed  by  Mr.  Mitchell,  several 
species,  apparently  new,  of  Ih'jJacatifhujg,  with  the  remains  of  other 
fishes  of  other  genera  have  already  been  discovered,  as  ailso  several 
curious  and  8c»emingly  new  species,  if  not  genera,  of  Eurf/pirrufip 
and  other  crustaceans.-    These  are  in  the  course  of  Ixiing  prepiiredfor 
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laying  before  competent  authorities  for  having  their  affinities  deter- 
xnined,  and  tlieir  characteristic  markings  described. 

Mr.  Mitchell,  in  his  notice  in  your  July  number,  rightly  places  this 
deposit,  as  also  tliat  of  Cautcrlaud  Den,  amongst  the  very  lowermost 
of  our  Forfarshire  sandstones.  The  localities  as  well  as  the  fossils 
cleaj'ly  uidicate  this. 


ON  THE  OUTLIER  OF  UPPER  TERTIARY  IRONSAND 
ON  THE  NORTH  DOWNS  OF  KENT. 

By  T.  Rupert  Jones,  Esq.,  F.G.S.,  Assistant-Secretary  of  the 

Geological  Society  of  London. 

Having  at  times  lx?cn  asked  questions  about  the  "  Fossil iferous 
Ironsancls"  of  the  North  Downs,  which  Mr.  Prestwich  descnbed  in 
the  Journal  of  the  Geological  Society  in  1858,  vol.  xiv.,  p.  322,  <fcc.,  I 
find  that  some  little  diagram  appeal's  to  be  wanted  by  amateur  geo- 
logists and  general  readera  for  the  clearer  demonstration  of  these 
strata  and  their  relations  to  the  Chalk  and  the  Drift. 

I  beg,  therefore,  to  offer  you  the  accompanying  diagram,  illustrative 
of  the  relationship  of  the  so-called  "  Kentish  Ci-ag,"  agreeable,  I 
believe,  to  IMr.  Prestwich's  views  of  the  subject,  as  given  in  his 
elaborate  paper  before  mentioned.  Having  seen  the  ground  at  Len- 
ham  and  Charing,  to  which  Mr.  Prestwich  refers,  and  at  the  latter  of 
which  places  my  friend  Mr.  W.  Harris,  F.G.S.,  had  some  sections 
specially  made,  I  foci  the  gi-eater  sati.slactit)n  in  bearing  testimony  to 
Mr.  Prestwich's  careful  working  out  of  the  whole  question. 

In  the  diagram  you  will  see  the  whole  known  succession  of  these 
ironsand  deposits  at  A,  where  such  outlines  as  those  of  Paddlesworth 
and  Vigo-HiU  may  be  supposed  to  be  represented ;  and  partial  rem- 
nant^ are  seen  at  B,  C,  1),  anil  E.  At  F  and  Fa  may  be  discerned 
instances  of  saudpipes  which  have  imbibed  the  ironsands  before  the 
changes  at  the  surface  led  to  the  denudation  of  the  ironsands  off"  the 
chalk,  and  the  wearing  of  the  Chalk  into  fm-rows  and  cavities,  leav- 
ing the  clayish  sands  and  gnivel  now  known  as  "  Drift,"  ol  which  G 
rt^prcsents  the  lower  and  H  the  upper  poi*tion. 

The  sandpipes  at  Leuliam,  where  the  ii'onsand  is  found  to  be  richly 
f(»ssiliferous,  are  such  as  are  seen  at  F  in  the  diagram,  the  broken 
ii'onstone  having  sunk  grailually  in  with  the  siukuig  Kuperinciindx)nt 
beds  as  tlie  cavity  was  slowly  miule  in  the  Chalk,  pi-obably  by  the  dis- 
solution of  the  latlei"  by  means  <jf   percolating  water.*     At  I  the 

■*  Sc»f  Mr.  Prc.'irwicirrt  «u.«:i>mit  ui  tho  tonnation  of  SandpipcB  in  the  Chalky 
Jour.  Gcol.  iSoc.,  vol.  xi.,  p.  (jl. 
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ironstone   is  nl^sciit,  mid  u 
covering     of    drift    lies   oi 
Cbalk :    and   nt   sacli  a  sj 
this   ^[r.   Harris   matlc  L;^ 
trench,   dcscrilx>d   in   Mr.  1 
wieh's     paper     (p.     8-5-). 
BnuiUer  tn.'uch  wa.s  dn^'  ar  i 
(like  that  at   C  31),  wliLr:  n 
uant   of   tilt*   irtinfrioiic  ni-. 
under  the  drift.      At    H  G 
peak  of  elialk  standi iitr  l^i^" 
in  the  Drifr.   which   n*.nv  1^- 
pusid    to    Ik'    thirtv    iV't-r    it 
such   rijucli    pilliirs    i»f  cLalk 
not  unconuiioiilv  met  with  '.i. 
excavations     which    the    lur; 
make  in  cravel   and  clav  i«i 
chalk   for  their  lar.ds   lil.i.j 
back  of  the  Xf?rth  Down-?. 

"Sir.  Prv^twich  trtily  s::i*.  - 
i:  is  J:!l'..-iiU  to  tviu-c  ;;•.  Tf: 
^;(V  :■■  '  r;vT  :_:-t •  ol"  tl.i'  "  K. ' 
fr:::::'  :.i.d  tha:  ;i  i>  >-... 
»ii;iir'':i!ii  ^v:Ii  ^l:«.\v.  I:  iv 
■hMi'Iii  TJint  tl.t'  I:\.Ti>ri:ii.' 
iri'ii^ii'.uU  are     well     .-,  ti:    ;,: 

I'V    ;lu»   n-i:':  :   ;iii.i  f.ir:l:..y.  :!: 


r-l      till' 


^■:  :_■- 


h'tK:  iin-l  it   i-«   mI'u-ii   ui:V.'.ui: 
v.!>ti!'.'_nr.>li  l}u'<o.   cvfii  ^^hl.■v. 

ill  wl.i.h  ilu'V  i.vi   tTivt  ii  .jv  ii. 

1;     i-*     I«i    Iv     ]^>JiOd      ll:;!     1 

•  • :  -1.  TVt  •.  >     will      i".  i.'l,  \v     rn 
PviS'.v.  i:-]r>     l\ -»■.  ;:iv''i«<.     ;.!.  : 
«!■.  :4\  ■■■.ir    tn   wnrk    «  iii    u:i'i\-   v 
li'Ui:-.:'s    ;l^^•'.lT    tIu  >«.•    iL.TiVi.-: 
1!' '!>;iiiiU  :    iiU.l    j'i'rl:;ip>    tl-.i- 
(••!:.;  ."ii:  ,ir_r   tlTiirr-iM     ^^■iiI    ."-. 

i  m 

il.t-   ju:|»i>M'  «»{'  c- 'i.i  1.1 :  i!  ■_:   :■ 
lin-r    ]vl"i'l\'    llie   i'Vr    \\:k'    vr.i 
Ci-Kili'-i":!-*    in.  I  it  i"    \>liii-h    j  i.-.i 
(if     tlu'M'    ^IV;:■:l     li  i:.:iiii     i-is 
i*]i:ilk->i;rT'.ici-.  I'.'i-l  lu]|»   tn   li  i 
n'ii'Wrti  :ittMiii":i  ti>  iju-  ^r.:  it 
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ON    CANADIAN    CAVERNS. 


By  George  D.  Gibb,  M.D.,  M.A.,  F.G.S.,  Member  of  the  Canadian 

Institute. 

(CouHnued  from  2^age  219). 

In  tlie  foregoing  account  it  has  been  my  aim  and  endeavour  to 
describe  the  geological  formations  in  which  the  caverns  existed ;  this 
will  be  seen  at  a  glance  in  the  following  table : — 


2 
5 

3 

27 

10 

4 

8 

9 

25 

26 

28 

7 
18 

20 

24 

29 

6 


Caverns  on  shores  of  Magdalen  Islands 


Caverns  and  arched  rocks  at  Perce,  Gaspe. 
Little  River  Caverns,  Bay  of  Clialour 


Crothic  arched  recesses,  Graspo  Bay 
Cavern  in  Bass  Island,  Lake  Erie    . 


Perforations  and  Caverns  of  Michilimacinac 

The  Old  Woman,  Cape  Gaspe 

Niagara  Caverns    

Flower  Pot  Island,  Lake  Huron  

Mono  Cavern 

Eramosa  Cavern     

Subterranean  Passages,  Manitoulin  Island.. 


PiUar  Sandstones,  north  coast  of  Gaspe 
Pigsby's  Cavern,  MuiTay  Bay 


21 
11 

12 
13 
14 


15 
10 
17 
19 
21 
23 
a*' 


Gibb*8  Cavern,  Montreal  

Probable  Caverns  at  Kingston 

'Murray's  Cavern  and  Sui)t«rrancnn  River 
Arched  and  Flower  Pot  Rocks,  Mingan  . . . 


Probable  Caverns  at  Chatham 

The  Pictured  Rocks,  Lake  Superior 


St.  Ignatius'  Cavcms,  Lake  Superior 

Pilasters  of  Mummellcs,  Lake  Superior  

Thunder  Mountain  and  Pie  Island  Pilasters, 
Lake  Suj)orior 


»» 


The  St«inhaucr  Cavern,  Labrador  

Basaltic  Caverns  cf  Henley  Island   

Empty  Basalt  ic  Dykes  of  Mecattina    

Bouchette's  Cavern,  Kildaro 

CoI({uhoun*H  (!?avern,  Lanark    

C^uartz  Cavern,  Tiei»<lH    iQuiut^ite 

Pjf)l>nbJe  Caverns  him  Ishuidy  Lake  Ni]>i88ing\Gry\i\o\\ii\o  VVkvc»^jow?\ 


New  Red  Sandstone 


Lower  Carboniferous 


n 


» 


Portage     and     Che- 
mung groups 
Helderberg  series 


Onondaga  Salt  group 
Gaspe  limestones 
Niagara 


9> 


91 
99 
9> 

99 
99 


Old  Red  or 
Devonian 


Sillery  group 


99 


99 


Trenton  limestone 

99  99 

99  )9 

Chazy,  Birdseye,  and 
Black   River  lime 
stcmcs 
Calciferous  sandstone 
Potsdam  sandstone 


Sandstone 
Greenstone 
Greenstone  trap 


Crystalline  limestone 
Basalt 


Crystalline  limestone 


99 


99 


Upper 
Silurian 


Middle 
Silurian 


Lower 
Silurian 


Uuronian 
Rocks 


Laurentian 
Rocks 


Taking  the  two  Hrnwinn  together  m  vepveaentnig  thirtr  dwriwr  ^ 
of  OAvemoiiB  localities,  one  ia  fbnndin  ihe  New  Bed  Sandrtnai 
Ibniuition,  two  in  the  Garboni&ronay  two  in  Hie  Derauan  or  (M 
Bed,  aeven  in  the  limestones  of  the  Upper,  two  in  those  of  fli 

Siliixia 


and  six  in  those  of  the  Lower  Siliixiaa  fbmudaon,  tfarcek 
the  Hnronian  rocks  of  Sir  William  Lomn,  and  seven  in  the  Iman^ 
tian  rocks  of  the  same  geologist.  In  ue  last  of  these  they  sre  n»> 
sent  in  the  interstratified  hairas  of  dTstalline  limestone^  chaxaolenitiB 
of  this  formation  in  Canada. 

With  a  few  exceptions  nearly  all  oocnr  in  Hmestone  rocks,  ni 
their  origin  has  depended  upon  yarioas  oaoses.  The  first  fimrieai, 
which  compose  the  first  division,  ennmerated  in  a  previoas  partrf 
this  paper,  are  the  results  of  aqneons  action,  as  their  situation,  pransl 
conditioii,  and  general  description  clearly  prove.  Pevhaps  n  wt- 
oeption  might  be  taken  to  the  formation  of  pilasters  and  gotts 
arched  recesses,  which  are  more  properiy  attribatable  to  ^""'^*-* 
influences.  Volcanic  agency  has  gnyen  origin  to  the  basaltic  djkm 
of  Mecattina  (17),  the  basalt  of  Henley  Island  (16),  Bonchettiti 


(19),  and  Gibb's  (20)  caverns.  The  same  cause  has  most  likely  ia* 
flaenced  the  sobterraneons  passages  of  Mamtonlin  (28),  and  MmTi^ 
Cavern  (29).     On  the  other  Imnd,  Bigsby's  Cavern   (18),  Gdlqit- 

hdim's  (22),  the  ^loiio  and  Eramosa  (25  and  20),  and  Ba^s  Island's 
Caverns  (27)  were  lomied  by  some  other  agency,  in  which  a  slow 
disintejmition  of  the  rocks  has  occurred  from  chemical  and  otLer 
causes,  and  the  soluble  particles  nave  been  removed  by  the  inflnence 
of  water,  entering  by  percolation  from  above,  or  between  the  neigh- 
bouring layers  of  nx^k.  The  origin  of  the  Quartz  Cavern,  by  the  ex- 
plosion of  a  pyritons  vein  (23),  is  clear  enough. 

It  would  be  premature  to  enter  at  further  length  into  the  con- 
sideration of  the  formation  of  these  caverns  until  fiirtlier  evidence 
has  l)een  obtained.  It  is  hoped,  however,  that  this  first  attempt  to 
embody  a  descriptive  and  connected  account  of  the  caverns  of 
Canada  in  a  single  j)aiwr  will  Ix?  productive  of  ultimate  good  results 
to  science,  by  stimulating  the  zeal  of  those  on  the  spot  to  carry  out 
by  further  exploration  an  earaest  investigation  of  this  interesting 
subject,  for  thei*e  is  still  much  to  be  done  to  render  it  complete. 
Many  of  the  caverns  aiv  systematically  noticed  and  described  for  the 
tii*st  time ;  and  iK^fore  this  memoir  was  written,  the  iidiabitants  of 
thai  coimtiy  were  hai'dly  aware  that  any  caverns  existed  at  all,  except 
the  comparatively  few  residing  in  tlic  immediate  neighbourhood  of 
their  presence. 
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ON    THE    OSSIFEROUS    CAVERNS    AT    ORESTON. 

By  IIknky  C.  HonriE. 

(CoiitiiiHcd  fi'uni  paija  30,  t'o/.  iii.) 

To  the  thick-skinned  quadrupeds  licloiig  animals  of  at  least  four  genera — 
Elephant,  Rhinoceros,  Horse,  and  IIoj^. 

In  addition  to  tlie  large  {grinders  of  the  mammoth,  before  described,  tliere 
occurred  a  remarkable  molar  tootli  of  a  very  young  mammoth  Hengt  li  or  antero- 
posterior dijimeter  of  the  crown  one  inch  and  three-qiwrters,  ore^idtli  one  inch 
and  one-eighth),  containing  six  plates;  it  appears  to  belong  to  the  "thick- 
plated"  variety,  but  is  unlike  «iiy  of  the  numerous  small  ffrindcrs  of  this 
animal,  contained  in  the  British  Museuui  and  elsewhere,  with  w^ich  it  has  been 
carefully  compared. 

The  Lirger  molars  of  the  rhinoceros  were  all  fnigmentary ;  but  a  small  tooth, 
having  its  enamel  equally  thick  with  that  of  the  hu-ger  specimens,  may,  it  is 
presumed,  belong  to  a  small  species  of  tliat  animal. 

Tlie  teeth  of  the  horse  were  comparatively  very  numerous,  and  comprised 
the  two  species,  EqifH^  fomlls  and  E.  plicidefis.  Some  of  tlie  molars  were  re- 
markable, not  men^ly  with  rcfcri;ncc  to  their  large  size,  but  also  on  aeconnl  of 
the  elegant  plications  of  their  enamel  folds,  the  festoons  being  more  complex 
than  usual,  and  in  one  of  these  the  presence  of  a  small  additional  tmd  nearly 
oval  island  of  enamel  is  apparent.  Whether  tins  specimen  belonged  to  the 
ancient  priuiigenijd  Ilippotlierium  I  am  ius  yet  unable  to  determine.  There 
were  also  various  specimens  of  astragalus,  a  large  coronary  bone,  and  portions 
of  jaw  with  teeth.  Other  remains  included  teetn  referable  to  those  of  a  fossil 
ass  or  zebra. 

The  chief  remains  of  the  hog  were  the  interesting  skull  before  alluded  to ; 
it,  however,  wanted  that  portion  containing  the  incisors,  tusks,  and  pre-molar 
teeth.  An  interesting  fragment,  containing  three  pre-molars  ///  sUh^  and  still 
retaining  the  base  of  a  tusk  of  the  lower  jaw,  together  with  a  considerable  por- 
tion of  the  extremity  of  a  tusk  of  the  upper  jaw  wiis  afterwards  met  witli  in 
the  stalagmite.  Another  portion  of  the  jaw  of  a  young  hog,  its  last  molar 
tooth  not  having  yet  cut  the  gum,  wjis  found,  together  with  various  large 
molars,  ])re-molars,  incisors,  and  two  tolerably  perfect  tusks,  belonging 
respectively  to  the  upper  and  lower  jaw  of  this  animal.  It  was  remarked  that 
some  of  tlie  teeth  were  in  both  caverns  singularly  stained  of  a  yellow  colour. 

The  ruminants  probably  includi^d  one  or  two  species  of  elk  or  deer,  and  two 
or  three  animals  allied  to  the  ox.  Teeth  of  the  sheep  or  goat  were  also 
brought  me  from  the  clay,  but  I  have  reason  to  be  doubtful  about  the  genuine- 
ness of  many  of  the  hist-named  specimens. 

Among  the  remains  of  animals  of  the  deer  tribe,  I  would  specially  mention 
an  interesting  fragment  of  jaw,  containing  several  teeth,  developed  by  me  with 
some  pains  from  a  larc:e  ana  nearly  solid  mass  of  stalagmitic  matter,  containing 
various  other  imbedded  bones.  There  occurred,  too,  a  very  few  fractured 
specimens  of  teeth,  suggestive  of  those  of  a  giraffe  (this  \»o^^y\:A\\.^  Wi\nj^\i^». 
iMyCCTlnmrd  by  companson  wifh  figures  of  ioi^s\\  Ve«\\v  C0TAsC\\wwS'\ssL^\fN^et\s^ 
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Dr.  Ealconer  and  Capt  CsatJey,  in  the  ProoeedingB  of  the  GeoloaoaL  8omiI| 
of  Lcmdon)  and  asmiul  horn  coro  mapr,  it  is  presnmed,  also  indiottteue  pwaii 
of  an  animal  allied  to  a  species  of  this  interesting  qnadroped.* 

Among  the  bones  of  large  oxen  were  teeth,  some  chanoteristio  fngnsiteiC 
the  metacarpal  and  metatanal  bones,  and  two  or  three  apeoimena  of  airtffigiha 

Of  the  carnivorous  animals,  canines  and  mdar  teeth  of  tfe  hear  |l^ 
dominated,  indicating  the  exist^ioe  of  two  or  more  species^  among  wUdkai^ 
doubtless  be  included  Urnu  ipeUtiu  and  U,  pructfi. 

The  interesting  though  fragmentaiy  canines  of  the  cave  lion  or  tiger,  adrf 
the  still  huger  and  probably  undescribed  species  before  referred  to,  wcrefbr 
the  roost  part  met  mith  yeiy  near  to  the  large  grinders  of  the  mammoth  befae 
described.  Among  the  specimens  referred  to  tne  wolf  or  large  dog  were  na^ 
of  different  magnitude,  and  I  suspect  that  there  may  be  good  ewSoMOt  of  tte 
existence  of  camivora  intermediate  in  siae  between  that  of  the  wolf  aad  tk 
larger  feline  animals. 

Of  the  ffnawing  animals  there  were  evident  traces  of  amaU  ineiBor  teetl  oft 
quadruped  about  the  size  of  a  mouse  diffused  through  some  of  the  upper  paii 
of  the  day,  and  one  tolerably  p^ect  ramus  of  a  jaw  was  fbond  looaely  sUmM 
to  the  side  of  a  small  cavity  laid  open  on  breaking  a  laige  maaa  of  f**^p^ 

There  also  occurred  a  very  few  hollow  conicaT teeth  of  two  kinds,  aoaieflf 
which  are  possibly  those  of  very  immense  reptiles,  a  cast  in  the  stalagmite  of 
the  abdominal  rings  and  elytra  of  a  supposed  coleopterous  insect,  some  baaci 
of  birds,  and,  indeed,  many  other  specimens,  some  of  which  may  still  be  it* 
eluded  in  masses  of  clayey  stalaginitic  matter  that  I  have  not  yet  had  time  to 
examine. 

In  concludinp:  this  portion  of  mv  paper  I  beg  to  say  that  I  should  not  kwe 
presumed  to  attempt  tliis  neeossjuilv  nasty  and  imperfect  description  of  the 
tossils  so  lately  met  with,  but  that  I  hoped  it  might  be  of  interest,  and  at  the 
same  time  give  me  an  opportunity  of  gainmg  from  competent  authorities  further 
information  respeetin^  spceimens,  some  of  which  it  appeared  not  unlikely  be- 
longed to  undeseriboa  speeies  of  animals.  It  is  right,  moreover,  in  this  pbce 
for  me  to  say  that  1  have  been  infonned  by  the  manager  of  the  quanr  that  i 
great  number  of  bones  and  teeth  were  diseovered  before  my  arrival  in  Plvmouth, 
and  that  most  of  these  were  sold  to  the  bone  mercliant.  Many  also  ot  the  re- 
mains have  been  unavoidably  dispersed  in  various  other  directions  during  my 
conduct  of  these  invest igatioiLs. 

In  beds  of  limestone  existing  further  to  the  east  of  those  in  which  the  just 
now  mentioned  fossil  bones  occurred,  and  which  are  evidently  a  continuation  of 
the  same  series  of  rocks,  little  or  no  dolomite  is  included ;  they  arc  also  peu^ 
ticularly  free  from  caverns  and  generally  from  stalaetitie  deposits,  presenting 
us  wit li  similar  limestone  rocks,  for  the  most  part  unaltered  bv  those  clumgw 
which  produce  the  phenomemi  of  dolomization  and  caverns.  These  rocks  are 
coloured  black  by  tne  oxides  of  iron  and  manganese,  and  arc  traversed  by 
numerous  white  calcareous  veins ;  they  form  a  part  of  the  black  marble  so  fnv 
quently  emploved  for  statuarj'  jmrposes  in  this  part  of  Enghmd.  Distinct 
bluish  black  slate  and  argillaceous  hydraulic  limestone  beds  are  of  very  fre- 

*  Sinco  the  above  has  been  written,  I  have  had  an  opportnnity  of  comparinjr  these  frv- 

mont8  witli  teeth  of  auniliir  form,  from  the  Scwolik  hillci,  iu  the  north  of  India.  coiitMined  in 

the  MnHcmn  of  MoriRchal  C'olletrc.  AlKrrdeen ;  and  I  am  indebted  to  the  Idnduess  of  Profteswir 

Owen  for  further  conflrmation  of  the  opinion  that  the  teeth  are  really  those  of  a  siiecie*  d 

fo^nil  ifiraflfb.    The  Maseiun  at  Aberdeen  eontaina  nimieroiiK  otiier  f(MMil8  and  CHstb  of  jawB 

with  teetli,  fW)m  the  pame  locality.    Vrom  an  in8pecti(m  of  thene,  T  feel  aJpo  inRtiAod  in  ««o- 

cludinK  that  two  other  pre-molarH  found  at  Oreaton  belong  to  a  8i)ecie«  of  fossil  camel.    Tftew 

Jmu  will,  if  fillip'  confirmed,  place  on  record  the  (I  l)elieve)  first  infltance  of  rcniaiiia  «>f  three 

■Mnvflting  eenera  having;  been  found  in  Britain,  and  al80  tend  to  indicate  their  exum&iyt 

^■ttaphiual  range  during  the  geological  period  under  considcratiuu. 


HODGE — OSSIFEROUS   CAVERNS  AT   ORESTON.  346 

quent  occurrence  in  them,  the  beds  containing  occasionally  iron  pyrites,  which, 
by  the  action  of  the  weather,  tinge  the  surfaces  of  the  arg'illaceous  and  cal- 
careous rocks  of  a  rusty  yellow  colour.  Applying  now  the  above  facts  to 
account  for  the  alteration  of  our  cavem-contammg  rocks,  we  may  legitimately 
suppose  that  their  previously  contained  pyrites  might  by  its  decomposition 
yield  a  supply  of  sulphuric  acid  and  sulphate  of  iron,  and  that  these  com- 
pounds, reacting  upon  the  limestone  in  their  neighbourhood,  would  (in  presence 
of  the  air)  finafly  produce  sulphate  of  lime  and  peroxide  of  iron,  the  disengaged 
carbonic  acid  at  tlie  same  time  generated  affording  the  required  metins  for 
effecting  (in  presence  of  moisture)  the  decomposition  of  its  slaty  layers ;  these 
in  their  thus  disintegrated  condition  being  afterwards  compressed  by  means  of 
superposed  beds  of  limestone  into  a  compact  scries  of  beds  ident  ical  with  those 
of  our  quarry,  and  coloured  purple  in  their  slaty  seams  by  the  above-mentioned 

Eeroxides  of  iron  and  manganese.  The  bicarbonates  of  magnesia,  and  also  the 
icarbonates  of  iron  and  manganese,  reouired  to  produce  dolomizat  ion  being  at 
the  same  time  formed  by  the  action  oi  the  carbonic  acid  upon  the  masses  of 
limestone,  which  is  found  on  analysis  to  contain  a  sufliciently  notable  proportion 
of  the  necessary  ingredients. 

But  the  physical  evidence  tliat  these  limestone  beds  arc  truly  rocks  of  the 
black  marble  series,  altered  by  chemical  changes  in  them,  allied  to  those  now 
pointed  out,  does  not  alone  rest  on  the  similarity  of  their  strata,  allowance 
being  made  for  the  effects  of  such  changes  ;  the  hollow  cavities  of  the  black 
marble  are  occasionally  lined  with  acute  scaline  dodecahedrons  of  calcareous 
spar,  and  in  the  sup|>oscd  altered  series  of  rocks  similar  crystals  are  met  with, 
tnese  being  generally  coroded  on  their  surface,  and  thus  affording  an  evidence 
of  a  change  in  the  conditions  existing  after  their  formation.  In  connection 
with  the  deposits  of  stalactite,  and  in  numerous  small  cavities  in  the  dolomite, 
other  crystals  of  calc  spar  are  not  unfrequent,  but  under  both  the^e  circum- 
stances they  exhibit  different  forms,  those  of  the  stalactite  being  generally  acute 
rhombohedrons,  whilst  the  dolomitic  cavities  are  lined  with  crystals  havmg  the 
figure  of  obtuse  rhombohedrons,  combined  occasionally  with  the  plans  of  a 
second  rhombohedron,  which  is  more  acute.  There  are,  moreover,  in  these 
altered  strata,  instances  of  the  formation  of  a  second  crop  of  crystals  in  the 
cavities  still  occupied  by  the  acutely  scalenolicdral  forms,  and  in  all  the  cases  T 
have  had  an  opportunity  of  observing  them,  these  secondary  crystals  invariably 
contain  obtusely  rhombohedral  surfaces.  I  may  also  add  that  there  may  bSe 
considered  to  be  good  evidence  that  the  causes  connected  with  the  original 
formation  of  dolomite  took  nlace  under  conditions  very  different  from  those 
existin£r  at  the  present  day,  lor  not  only  does  the  iron  pyrites  belong  to  a  very 
persistent  variety  of  thatniinerdl  (no  marcasite  being  mixed  with  it),  but  the 
oxide  finally  seen  to  result  from  its  decomposition  is  not  a  yellow  brown 
hydrate,  like  that  of  the  present  day,  but  a  red  anhydrous  peroxide,  which 
would  not  have  been  likely,  unless  the  temperature  at  the  time  was  soinewliat 
elevated. 

During  the  progress  of  the  study  of  these  rocks,  I  was  able  to  obtain  phy- 
sical evidence  of  the  presence  of  all  the  chemical  compounds  before  described 
as  occurring  in  them,  sulphate  of  lime  alone  excepted ;  this,  it  may  be  remem- 
bered, I  supposed  to  have  been  removed  by  the  agency  of  water ;  and  that 
means  adequate  for  the  removal  of  this  somewhat  soluule  salt  existed,  was 
amply  proved  by  the  very  numerous  caverns  produced  by  the  decomposition  of 
the  dolomite  to  which  so  frequent  reference  has  been  made.  In  the  lower 
strata  of  the  quarry  the  workmen  arrived  at  two  very  large  openings  of  this 
kind  in  the  immediate  neighbourhood  of  the  bone  cavern,  and  that  these  com- 
municated with  a  plentiful  supply  of  water  was  easily  proved  by  the  splashing 
sound  heard  when  stones  were  thrown  into  them. 

VOL.  ni.  2  X 
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There  remam  a  feir  otliar  futs  vliioh  drwliBfiw  bsremi 
on  tbe  former  oonditioii  of  the  bone  ctvene. 

The  singled  beds  of  the  Fljmoiiih  Ihnwtoiiie  dip  moei  gODenSf  It  %$ 
south  at  tUbovA  the  hu^  uiCj^  of  fortj-Are  degrees ;  there  m,  hoNRfa^* 
oeptioiis  to  this  genenlralet'in  certain  places  the  beds  ezhflntiw  iwm  arkft 
basm-shaped  depressions,  caused,  we  may  kgitiiiiaielj  pramneThy  theaiii> 
mining  or  their  foundation  through  the  deoompoaituni  of  the  beteMMitfHl 
irre^marlj  distributed  dokmute.  If  this  be  tnie^  and  nmOar  eansBS  lai 
dnrrn^  former  geological  ponods  been  in  constant  operation,  the  eaitiie  staistf 
tlus  hmestone  may  m  their  mass  hsTc  undergone  oomsiderable  subaideMS-ft 
presumption  corroborated  by  the  presence  on  its  northern  bonndaiy  of  aa  dis 
secies  of  unfossiliferous  purple  and  tpter  slates  of  immense  thifkness,  haniif  i 
oonfomung  dip  of  forty-fiye  degrees,  tmt  now  seen  to  lie  at  a  cowridinHy 
higher  elevation.  A  second  inference  may  also  be  dedoeed,  Tia.^  that,  9n% 
to  sudi  causes,  the  bone  cares,  at  the  time  they  are  supposed  to  have  ka 
inhabited  by  canuTor%  might  have  been  situated  at  a  nmch  greater  tki  aim 
than  that  at  which  we  now  discover  them  to  be,  affording  theee  aaimaba  Ay 
and  comfortable  retreat  in  the  mountain  for  devoniing  their  prey.  The  Ab- 
cationof  these  rocks  caused  bjr  their  subsidence  would  arod,  nioieoff  gj  Ih 
necessaiy  mechanical  force  reqnured  to  separate  in  the  soft  and  dnmaipnai 
slaty  layers  the  limestone  beds  from  one  another,  affording  in  this  wwf  vUmk 
openings  to  the  animals  for  entrance  to  and  egress  from  their  caves ;  the  ftntiNf 
subsid^ce  again  giving  rise  to  displacements  of  the  strata  and  henieHnlf 
closing  them,  until  by  still  further  mechanical  change,  an  entrance  being  giiea 
to  calcareous  waters,  they  deposited  the  stalactite  and  stalagmite  now  saB^ 
times  found  within  them.  And  it  may  also  be  deduced  from  such  conaJden- 
tions  that  even  during  the  human  period  the  opening  of  these  bone  caves  mij 
have  been  possible,  and  that  savage  races  using  their  dry  and  capacious  clitfD- 
bers  as  a  place  of  residence,  and  leaving  their  easily  procurable  flint  hammen 
on  their  exit,  they  may,  through  similar  chemical  and  mechanical  changes,  ham 
once  more  been  closed  by  the  infiltration  of  stalactitic  deposits.  With  respect, 
however  to  this  subject,  I  will  not  dwell  upon  it  further  than  to  remark  tliit» 
although  we  can  never  bring  forward  arguments  having  the  conchisiyeness  of 
eye-witnesses'  testimony  against  the  cont^jmporaneity  o?  man  with  the  exiinct 
mammoth  and  its  congeners,  the  facts  I  have  stated  will,  if  properly  considered, 
tend  to  demonstrate  that  not  merely  is  there  no  geological  evidence  whatevar 
to  prove  their  co -existence,  but  that  all  the  apparently  powerful  argumenls 
based  upon  the  occurrence  of  his  remains  in  ossiferous  caverns,  may  be  merelj 
deceptive,  and  of  no  real  significance  or  certainty  whatever,  as  their  preseare 
in  them  may  be  easily  accounted  for  througli  the  operation  of  natural  and  still 
existing  causes. 

Agam,  there  has  been  observed  in  the  neighbourhood,  and  at  a  distance  of 
not  more  than  two  miles  from  the  above  rocks,  the  remains  of  a  raised  hnA 
on  the  coast  fifteen  feet  above  the  present  level  of  the  ocean,  and  trac^of 
others  have  been  met  with  in  various  parts  of  the  adjoining  district.  These 
raised  beaches  may  at  first  si^ht  appear  incompatible  with  the  view  of  a  general 
subsidence  of  the  ncighbounng  strata,  but  it  will,  on  consideration,  be  evident 
that  the  formation  of  a  large  valley,  through  the  falling  in  of  very  considerable 
stratified  masses,  would  naturally  produce  an  upraismg  at  the  sides  of  the 
depression.  In  the  neighbourhooa  referred  to  (that  of  the  Hoe),  it  may  be 
seen  that  a  great  part  of  the  town  of  Plymouth  occupies  such  a  valley,  bounded 
on  the  south  by  tne  limestone  hills  ofthe  Hoe,  and  on  the  north  by  the  higli 
strata  of  purple  skte  before  referred  to.  Following  out  the  above  idea,  and 
supposing  that  there  has  been  in  past  geological  time  a  general  sinking  of  the 
land  in  the  northern  part  of  our  hemisphere,  it  is  not  dimcult  to  account  for  a 
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colder  climate,  through  much  greater  elevation  and  more  general  distribution  of 
the  land,  prior  to  these  changes ;  and  it  may  be  easily  explained  why  raised 
beaches  containing  shells  of  arctic  type  may  be  compatible  with  such  general 
depression ;  and  these  and  other  chemical  changes  acting  below  the  surface  of 
the  rocks,  and  accelerated  by  the  mechanical  opening  of  their  fissures  through 
the  freezing  of  water  in  them,  may  be  reasonably  supposed  to  have  in  some 
instances  produced  sudden  floods  of  water  accompanied  by  fields  of  ice,  account- 
ing for  the  presence  of  remains  of  thick-skinned  monsters  in  the  ice  and  frozen 
soil  of  Siberia. 

(To  be  continued.) 
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FuNT  Implements  at  Hoxne. — Sir, — ^Last  week  I  paid  a  second  visit  to 
the  brickyard  at  Hoxne,  in  Suffolk,  tlic  interesting  locality  in  which  stone  axes 
are  said  to  have  been  found  beneath  the  remains  of  extmct  animals.  In  the 
October  of  last  year  I  had  the  gratification  of  accompanying  Messrs.  Frestwich, 
Evaus,  and  Gunn  to  the  same  spot. 

On  my  last  visit  I  found  the  cjound  as  left  by  the  various  explorers,  and  I 
learnt  from  the  workmen  that  a  clergyman  from  Norwich  (Mr.  Kmg)  had  been 
there  about  a  month  previously,  ana  had  found  two  celts,  one  was  taken  from 
the  brickyard  four  feet  from  its  surface,  and  the  other  from  the  gravelly  shingle, 
vhich  lies  between  the  brickearth  and  the  fluviatile  bed,  consequently  above 
the  latter,  and  the  workmen  pointed  out  to  me  the  precise  spots.  Mr.  Frest- 
wich secured  a  celt  from  the  brick-earth  at  his  first  visit,  and  Mr.  Evans  a 
large  [)ortion  of  a  fractured  one  from  the  gravel-bed  above  mentioned.  I  am 
not  aware  that  more  than  four  celts  have  been  taken  immediately  from  the  beds 
in  which  they  lie  by  recent  explorers  of  the  ground. 

As  the  object  of  this  communication  is  to  urge  the  verification  of  Mr. 
Freere's  statements,  which  has  not  at  present  been  done,  I  will  hero  give  his 
section  of  the  ground,  that  your  readers  may  more  readily  understand  what  I 
consider  is  stifl  required  to  be  done  to  verify  it.  Not  that  I  in  the  slightest 
dc^ee  question  the  faithfulness  of  his  accounts ;  still,  the  high  interest  apper- 
taining to  the  subject  renders  it  very  desirable  that  no  stone  should  be  left 
unturned  to  complete  the  inquiry. 

The  following  is  a  copy  of  Mr.  Freere's  section : — 

1.  Vegetable  earth,  one  and  a  half  feet. 

2.  Argill  (brick-earth),  seven  and  a  half  feet. 

3.  Sand  mixed  with  shcUs  and  other  marine  substances,  one  foot. 

4.  A  gravelly  soil  in  which  the  flints  are  found,  generally  at  the  rate  of  five 
or  six  in  a  square  yard,  two  feet. 

In  the  same  stratum  are  frequently  found  small  fragments  of  wood,  very  per- 
fect when  first  dug  up,  but  which  soon  decomposes  on  being  exposed  to  the 
air ;  and  in  the  stratum  (No.  3)  were  found  some  extraordinary  bones,  particu- 
larly a  jaw-bone  of  enormous  size  of  some  unknown  animal,  with  the  teeth 
remaining  in  it. 

Mr.  Frestwich's  section,  given  in  his  paper  to  the  Royal  Society,  agrees 
with  the  above  as  far  as  the  succession  of  strata ;  but  it  is  in  a  correction  of 
st  ratum  No.  ?/,  which  is  a  freshwater  deposit,  and  not  a  marine — a  very  excusable 
error,  considering  that  Mr.  Frecrc*s  pajKir  was  written  sixty-three  years  ago. 
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Fran  Mr.  Frames  comnoMtkn  to  tke  ArtiqMlihi'  SbtiBhrrf  Liii^g 
wntten  in  1797»«ekanitlHttittiliiittre^oiMirai«  taken froMM  4ifilf 
abore  sectkiii,  and  tint  thf  boim  of  ^monDoas  oa^  ven  nal  «ilkiiBfc( 
eonsraiieiitlT  tbe  flmts  lie  beneetk  tlie  biaiei»  and  if  ao^  aonai  k«r«  dUii . 

or  before  tlie  deposH  of  the  bones  of  tbe  "^imlaaMrwa  noaarnAtttiiii 
Boint  of  iateicst  vbich  reqaiici  to  be  nroted.  Tke  aatranlna  of  a  anAMlr 
{nthc poaeesMon of  Mr.  Aiiiyott>  of  l)Mi^ aad laniti^ 
bb  paper,  I  bave  aern,  md  ttere  k  ao  dpabtieeuediiMf  ita  antmo;  bilalb 
Amjott  could  uA  leant  from  wbkbatntaak  at  taebriok-jaid  it  via  tiki^tt 
bone  19  of  no  a^ail  in  tbe  inaniry. 

There  is  notbing  in  the  lunrawtkM  reeeatiy  aeqnired  to  diq[^^ 
stateaienta ;  at  the  same  time,  aoficieBtevideaoe  baa  not  been  aon§^  taaiii- 
Ittb  them.  The  probabiUtica  are  deeidedlj  in  their  faronn  and  tlie  eamfltaM 
of  Mr.  Freere^a  accomnt  ia  greatlj  eanfinned  bj  tbe  faofe  that  tne  ^Sai^mtfm 
BKt  with  in  France  oocar  m  annilar  poaitanaa^  t.  e^  in  annnniafinn  viK^oi 
beneath  a  Ihiriatile  depoeit,  tbe iiata  in  both  eaaea  banc  found  innafirtnlal 
aioiuid.  Nor  is  oar  belirf  in  bis  accoant  weakened,  aShowrfi  it  ypcnadd 
all  tbe  recent  recoveriea  of  the  flints  hare  been  from  atrata  aSove  t&  b—.M 


Na  8,  inchiding  the  numerooa  iiBt-veapQaa  that  bare  been  met  vith  If  Ai 
aorkmenof  late  yesg^tboaepefaonaharmgworhed  the  gronnd  far  brhiinl 
abore  the  bonr-bed  onh. 

I  bate  before  said  that  this  inqoiiy  is  of  ao  interestina^  a  nature  thit  i  b 
higblr  desirable  nothing  should  be  omitted  which  can  flrmR^ eataUiah  thaeii* 
dence  hitherto  produced.  As  the  recent  explorations  at  Hoxne  bare  not  ei* 
tended  by  digging  (for  boring  only  is  anything  but  satisfactorr)  into  stntia 
No.  4  of  Mr."  Freere's  section,  and  as  all  the  recently  found  celts  bare  Ima 
met  with  above  tbe  bone-bed  No.  3, 1  hope  that  some  steps  will  be  takato 
carry  tie  *>earcb  tb<  rouchly  into  No.  4,  for  tiU  that  is  done,  we  are  notias 
posiMt^u  to  confirm  or  aL<iproTe  Mr.  Freere's  interesting  and  valuable  infoms- 
tion. 

The  only  trouble,  for  I  will  not  call  it  an  obstacle,  which  will  occur  in  the 
deeper  research  at  Hoxne,  will  arise  from  an  abundant  flow  of  water;  bat  tUs 
may  \iith  little  difficulty  be  removed  by  cutting  a  narrow  trench  into  tie 
adjoining  low-cround — a  secondary  tributary  valley  to  the  WarenpT ;  orbytk 
employment  of  a  common  wooden  pump. — Vours  faithfullj,  C.  B.  lloeB,  Gml 
Yarmouth.     August  (Kb. 

Geologicu,  Ncjtes  ox  the  Ptxj-kb. — Deab  Sir, — I  was  goine  to  sajthexe 
is  not  a  stone  of  any  sort,  size,  or  description  in  the  whole  Punjab — at  least, 
in  a  lencrth  of  three  or  four  hundred  miles  that  I  am  well  acquainted  with,  tiro 
hundred  of  wtiich,  from  Mooltan  to  Lahore,  is  the  site  of  tne  railway.  With 
such  a  country  Wforc  me,  it  is  not  surprising  if  an  amateur  like  mjs<3f  forgets 
his  stone-and-dirt-ology,  as  I  have  every  prospect  of  doing.  There  are,  how- 
ever, some  trifling  ap^warances,  which  the  aearth  of  more  important  ones  forces 
on  the  obseivation;  oic  of  these  is  the  "  Kunkur,"  from  which  all  Ihne  ii 
made.  1  said  there  were  no  stones  here,  I  should  have  said  rocJh,  for  in  Tanosa 
places  strewn  over  the  surface  of  the  sandy  desert  is  found  a  quantity  of 
"  kunkur."  In  some  places  it  is  as  fine  as*  barley-corns,  in  others  large  as 
egi?s,  in  shape  most  irr^:ular,  mosslike,  and  eccentric ;  at  times  simihu'  io 
stala^itcs,  m  colour  green,  brown,  and  red,  fracture  conchoidal.  The  origin 
of  this  formation  is  a  subject  of  inter estmg  speculation.  The  soil  on  which  it 
lies  is— 1,  A  very  fine  drift -sand;  2,  An  excellent  brick-sand,  or  loam;  below 
these,  at  twenty  feet,  fine  white  micaceous  sand— say,  six  to  ten  feet ;  then 
another  bed  of  fine  brick-soil  and  wliite  sand  again.  This  has  been  the  appear- 
ance of  the  soil  in  tbe  wells  bored  down  in  two  hundred  miles  of  rail  way.  I 
niade  a  tour  last  year  lu  \\iq  n\ovifiL\.«kn&  ^1  Vlvc^temvci^  m  vaK»^t^  «E»L«odf  in». 
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I  brou^t  down  some  large  blocks  of  hard  "  anthracite"  and  "  cnlm,"  of  which 
there  is  a  bed  about  two  feet  wide,  ncarlv  vertical,  in  fine  limestone-shale.  I 
mlso  got  iron  of  a  good  quality,  but  Professor  Medlicot  has  condemned  both. 
I  can't  help  it :  I  did  not  put  thetn  there.  Ck)al  and  iron  are  also  on  the  Ilyma- 
lajras ;  but  Mr.  Kenwood,  F.G.S.,  condemned  them  both.  Doctors  differ,  but  in 
spite  of  all,  the  bad  coal  and  bad  ore  make  good  iron,  and  Mr.  Sowerby  ia 
superintending  the  erection  of  extensive  iron  works  on  the  spot.  I  know  for 
m  tact,  which  he  has  mentioned,  that  in  other  countries  the  appearances  are  not 
the  same  as  in  England,  and  he  who  depends  only  on  what  he  has  seen  there, 
is  foolish  to  condemn  dissimilar  appearances  in  other  countries.  In  South 
Africa  I  have  seen  iron-beds  in  gneiss  rock,  the  ore  as  bright  as  new-wrought 
steel ;  a  few  miles  off  the  ore  ^uite  black  and  highly  polarized ;  in  another, 
liuj^  blocks  of  brown  oxide,  quite  hollow,  when  broken  perfectly  black  and 
shiny  inside,  a  fine  black  heematite.  At  the  Spring  Fontein  mines  the  copper 
is  entirely  red  like  oxide  of  iron.  With  such  experience,  I  think  it  foolisn  to 
condemn  what  does  not  exactly  coincide  with  our  past  experience. 

When  I  have  time  you  shafi  look  over  the  diary  of  my  sojourn  in  Cashmere. 
Though  it  may  not  be  sufficiently  scientific  to  interest  you  deeply,  there  may 
be  a  few  amusing  facts  to  pass  half  an  hour  oyer.  I  hope  to  repeat  my  yisit, 
as  I  saw  some  fine  fossils  in  the  limestone  rocks ;  but  they  are  so  precipitous, 
even  so  old  and  experienced  a  traveller  as  I  had  much'  trouble  to  get  over 
tiiem. — Most  sincerely  yours,  John  Caxvert,  F.G.S. 

Pleistocene  Deposits  near  Liverpool. — Dear  Sir, — I  take  this  early 
opportunity  of  confirming  the  observations  of  your  correspondent  with  regard 
to  the  above  interesting  aeposits.  In  the  neiglibourhood  of  Liverpool  Pleisto- 
cene sands  underlie  the  boulder-clay  throughout  the  district,  being  seen  to 
advantage  on  the  opposite  shore  of  the  Mersey,  between  Seacomb  and  Egre- 
mont,  and  are  frequently  observed  in  artificial  excavations.  They  contain 
recent  shcUs,  but  I  am  not  able  yet  to  prepare  a  list  of  them.  "  False  beddio^' 
widely  prerails,  and  in  the  locality  Mr.  Darling  mentions,  a  most  interesting 
ripple-marked  surface  exists  just  where  the  sands  end,  the  hollows  of  the 
ripples  being  fiUed  by  the  superincumbent  boulder-clay.  At  the  last  meeting 
oi  the  Liverpool  Naturalists  Field  Club,  I  pointed  out  similar  beds  of  sana 
beneath  the  boulder-clay  at  Uall,  ten  miles  from  Liverpool. — Yours  truly,  Geo. 
H.  Morton,  F.G.S.,  Lrvcrpool. 

Manupacttjre  op  Stone  Axes. — Sir, — A  market  gardener  at  Bedworth,  a 
small  village  about  seven  miles  north-west  of  Darlington,  dug  up  a  short  time 
ago  in  his  ^irden  a  stone  hammer.  The  portion  of  tne  garden  where  it  was 
found  has,  until  very  lately,  been  pasture,  and  may  not  have  been  disturbed  for 
centuries.  The  axe  was  found  at  a  depth  of  three  feet  from  the  surface.  It 
is  about  eleven  inches  long  and  four  and  a-half  broad.  One  end  of  it  is  flat  or 
hammer-shaped,  and  the  other  is  edged ;  there  is  also  a  hole  for  a  handle. 

I  do  not  write  to  you  about  the  mere  fact  of  its  being  found,  but  to  inquire 
whether  you  can  give  me  any  information  as  to  the  probable  method  of  its 
manufacture. 

The  hammer,  or  axe,  is  made  of  basalt,  locally  called  "  blue  stone,"  of  which 
there  is  now  a  quarry  at  Bolam,  distant  about  four  miles  from  Redworth. 
How  could  so  hard  a  substance  as  the  material  of  which  the  great  whin-dyke 
is  composed  be  wrought  and  bored  as  this  axe  has  been  ?  Gould  it  be  done 
without  using  some  metal  ?  Though,  if  metals  were  known,  why  manufacture 
stone  implements  P 

To  fashion  it  by  friction  would  be  a  work  of  gigantic  labour ;  and  how 
could  the  hole  for  the  handle  be  made  ? 

I  must  confess  myself  completely  puzzled,  and  hoping  you  can  cnlii||^lLte,\k  \s^ 
I  am.  Sir,  yours  most  obediently,  IInquirer. 
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XttftvinA  tihu  iflTim*'Tig  wv^^ri  19  ht  full j  trcftt^d  of  by  si 

'^-  -'--  —  '    III  airiH^  lillWNl  Uieir  attention  to  tke  tnli 

*  fMMME%Nl)biii^  atunes,  first  rudely  b 


, , ^ ^aarfarcs  bj  the  frictJoo  of  o^ 

II  iHmiT,  it  IMhfl)»tjtl»  Hlwi  process  of  manufBCtiuc,  hmcrffd 
\  time  it  ma;  turo  mjuind.    He  luile  ma;  have  beca  produord  hj  tt"*^ 
,  gnDdiiiR  of  pieces  of  Qinl  into  the  Btane,  pouibl;r   b;  means  a' 
mmlvui);  supsratus.     At  ■!]  ermU  Um  iniuiufactuT«  of  these  b 
Boat  havu  DMO  aitfwnvd;  cmrried  gti  tlmimhoat   the  eaaatrt,  ttft 
tlic  mimAUtl  jud  borthem  coiuilnca,  wbcnfle  vpcciincDS  of  lumoirt  fl 
workmauhip  hare  been  not  imttatueitUjr  (dAaiued. 

Ur.  'niuniu  Wright,  tbe  enuiwnt  tntKinti;,  tn  know  cidertMiu  tlie  (fias 
iW  the  belter  fntnwd  of  tW  uitiqiio  sloDe  unplcments  were  cantempOMBm 
I  with  tliiMo  of  metal,  and  were  mnne  wttb  mebu  twilx. 

Gkoutqi  oa  Coksvall. — In  oui  replj.  page  199,  to  the  inquiir  n 
.  Uw  gwlogj  of  OoftiwiJI,  r«f('T«iic«3  to  Sir  acniy  I>e  U  Recbe  a  cuoih 
'  "Report  on  tlia  Goolog;  of  Onuwall,  Devon,  &c.,'   uid  to  tbe   lt«i.  pLufcf 
1  Sodf^wick'a  "Memoir  on  tbe  Slato  Rooks  of  Cornwall  and  Deron."  itdc 
Jonnul  uf  t^  Gctdugiutl  Sucietir,  toL  tUL,  p.  1 ,  were  ao^dentjJJT  cmitud. 

OaoLoet  or  H&xdug.— Deab  Su, — 1  rtad  m  the   April  niunbrr  ctf  ^ 
" GBOLuGiar,"  pa;^  151,  in  Mr.  ChariM  Rickmmi's  letter,  some  rrfcrainM 
the  gpolopi'.il    scrii's   of  ilvjirif-itj   in   lUis  tii'iL;iiti<iurln)oJ.      W'r  art'  rrfrrrrd  s) 
IkeQuW-u-rls   j..i;.!   .1  ■■:■  'Ur  u.^  .:.^>->i   -.„:.  ;^  1,..    n,ii'.,T  ::!l'..r,.i   ■  ■  i.  Lull 
f«irTtisr..-  ..■:      .....       .  ..,,-,„ 

aince  tbe  iirst  issue  of  jour  lalaable  magazine,  beg  of  ^ou  to  ^ve  db  ■  littk 
information  occ&stonall;  bs  to  the  strata  and  fusail  varieties  in  this  oeieiilnH^ 
hood.  The  onl;  one  I  have  found  has  been  a  large  oyster  in  the  chalk  bed*  rf 
CavecBham. 

I  hope  jou  will  excuse  rav  taking  this  libertj. — Youra  mncb  obbge^  A.  E. 
Reading. 

If  we  are  not  favoured  bj  some  corTespondent  with  a  detailed  acoonat  of  At 
thalk,  Thanet  sands,  Woolwich  beds,  London  clay,  and  gravels  of  the  B    '' 
.....  .,.  .  ,  ,  .      -j-of  I^uif..- 


,  .  ;  will  lake  an  early  opportnnity  of  fulfilling  c    .    ^ 

request.  But  we  hope  that  tbis  interesting  county  will  find  its  own  geidopiL 
The  neighbouring  district  of  Newbury,  consisting  of  vm  similar  fbrm^tom  ta 
those  of  Heading,  has  been  described  in  a  little  pamphlet  b;  Hi.  T.  Rgpcrt 
Jones  (GcoL  Hi>t.,  Newbury,  1S54.    Blacket,  Newbury;  Lorgoj,  Rimihi^) 

O1.OLOGT  OP  SuGO. — I  see  with  surprise  that  you  have  in  last  "  OsoLoeu^' 
page  317,  mistaken  the  band  of  mica-schist  and  other  hard  old  tiansitiim  lucis 
which  form  the  Ox  raouutaius  in  Sligo  and  Hayo  for  Old  Bed  SandstoiM^  Ue 
latter  is  very  thin,  and  but  raiely  seen  in  the  neighbourhood  of  Sligo,  auwtdiig 
to  Sir  Richard  Griffiths. 

The  limestone  of  Sligo  is  pccoliar  and  onlike  the  great  mass  of  that  fbimiM 
the  centre  of  Ireland;  it  seems  to  be  a  great  devdopmentof  the  lower  be£ 
rcstiii^  upon  certain  others  ^sandstones)  conformably,  concerning  whidi  thHB 
is  a  (Terence  of  opinion,  vii,,  as  to  whether  they  are  really  bdow  the  line- 
stone,  or  are  interst ratified  with  it  at  a  considerable  height  in  the  ftwmatiaL 

I  had  hoped  to  have  investigated  this  point  when  1  was  last  at  home^  bvt 
was  prevented  by  the  weather.  Now,  however,  we  may  perbans  hope  t"  '•'"■ 
Bomethbg  of  the  rocks  in  that  country  from  yoar  corTespondent,  r 

if  he  should  be  connected  with  the  railway  which  is  being  made,  and 

both  the  range  of  ohler  rocks  and  that  of  the  Curlew  monntaina,  formed 
I    beh'eve,    in   some  places  of  Old    Red    Sandstone. — Very    truly   your^ 

I  BuBiSV&a.iMi^i. — Sax., — Gtn  jou  inform  me 
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what  the  price  of  Dr.  Hibberti's  work  is  on  the  fish-remains  discovered  at  Bnr- 
diehousc  oy  him,  and  if  it  can  be  obtained  P — I  remain  yonrs  respectfully,  J.W. 

Thb  book  is  ont  of  print,  and  not  to  be  obtained  of  tliopublishcr.  The 
original  paper  is  in  the  Transactions  of  the  Royal  Society  of  Edinburgh. 

Extract  op  a  Letter  from  Edwd.  Wood,  Esq.,  F.G.S.,  Richmond, 
Yorkshire. — Should  any  of  your  numerous  readers  be  about  to  form  a  peo- 
logical  museum  with  plate  glass  wall-cases  on  a  somewhat  extensive  scjile,  I 
am  certain  that  much  trouble  and  outlay,  as  well  as  time,  will  be  saved  by  liav- 
ing  sent  to  them  the  elevation  and  plan  of  the  cases  as  just  completed  in  my 
new  room.  Though  the  drawings  were  carefully  made,  and  subjected  to  the 
well  practiced  eyes  of  the  courteous  savam  oi  the  British  Museum  and  the 
Surrey,  still  the  cases  had  to  be  pulled  down,  and  altered  again  and  again. 
No  one  but  he  that  has  tried  it  can  know  how  dilficult  it  is  to  stratigraphically 
arrange  a  large  series  of  fossils  in  proper  display,  or  to  make  large  and  heavy 
slabs  and  microscopic  examples  fit  together  to  line  and  to  rule.  At  last  this 
has  been  in  a  great  measure  accomplished  here ;  and  I  know  that  any  applica- 
tion for  the  plans  addressed  to  Mr.  John  Metcalfe,  the  skilful  cabinet-maker  of 
this  town,  who  has  so  admirably  made  all  the  cases,  will  receive  a  prompt  reply 
and  much  disinterested  information. 

It  may  likewise  be  valuable  to  some  to  know  that  Mr.  Gavin  Young,  of 
Carron  Slills,  Edinburgh,  is  a  most  admirable  lapidary ;  and  thoiigh  a  perfect 
stranger  to  me,  he  has  been  entrusted  with  many  of  my  rare  fossils  to  reduce 
and  cut ;  that  in  about  a  hundred  sent  to  him,  all  have  been  cheaply  and  imme- 
diately done,  and  that  the  most  ponderous  boxes  sent  have  been  so  wonderfully 
reduced  in  weight,  that  it  required  an  examination  to  be  assured  that  all  had 
been  returned.  In  every  instance  the  lines  marked  for  cutting  have  been  care- 
folly  kept — the  value  and  capability  of  arrangement  of  rough  specimens 
wonderfully  increased ;  and  that  in  no  instance  has  the  delicate  surface  of  any 
one  specimen  been  in  the  slightest  degree  scratched  or  injured. 

Remarkable  Property  of  Iron. — In  the  year  1850,  says  a  contemporary, 
Mr.  March,  an  able  chemist  connected  with  the  Royal  Arsenal,  discovered  that 
it  was  an  invariable  rule  with  iron  which  has  remained  a  considerable  time 
nnder  water,  when  reduced  to  small  grains  or  an  impalpable  powder,  to  become 
red  hot,  and  ignite  any  substances  with  which  it  comes  in  contact.  This  ho 
found  by  scraping  some  corroded  metal  from  a  gun,  which  ignited  the  paper 
containing  it,  and  burnt  a  hole  in  his  pocket.  The  knowledge  of  this  Uxct  is 
of  immense  importance,  as  it  may  account  for  many  si)ontancous  fires  and  ex- 
plosions. The  tendency  of  moistened  particles  of  iron  to  ignite  was  discovered 
Dy  the  great  French  cliemist,  Lemary,  as  far  back  as  the  year  1070. 

Silver  in  California. — M.  Peligot,  a  professor  of  chemisti^  in  Paris,  has 
recently  received  a  specimen  of  minenil  silver,  which  reached  General  Morin, 
the  Director  of  the  Conser\atoire  des  jVrts  et  Metiers,  from  Ciilifomia.  It 
It  is  said  to  have  been  taken  from  a  mine  which  occupies  a  surAice  of  twenty- 
five  square  miles,  and  is  of  ^reat  depth.  The  mineral  is  described  as  remark- 
ably pure  and  rich,  contaimng  not  less  than  twenty-six  per  cent,  of  silver, 
togetiier  with  a  fair  proportion  of  ^Id,  copper,  ana  antimony.  Should  the 
mme  be  as  rich  as  it  is  described,  it  will,  in  the  opinion  of  the  learned  chemist, 
restore  the  equilibrium  between  the  relative  value  of  gold  and  silver,  which 
was  beginning  to  be  disturbed.  . 

Fossil  Flint  Implements  in  America. — Sir, — Can  you  inform  me  if  any 
truly  fossil  flint-implements  have  been  found  in  America  P  whether  the  flint 
arrow-heads,  &c.,  commonly  found  in  Canada,  Peru,  and  other  places  on  the 
great  western  continent  belong  to  the  historical  or  geological  periods  ?  and 
whether  any  weapons  similar  to  those  from  the  English  and  Fccuch  ^^:ijn^V 
drifts  have  been  aiseovcrcd  iii  America  ? 
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These  (tuestions  l»vc  reached  u»  too  bte  to  saj  more  tlian  lluti  iif<  <n  wia; 
Mccuratt  records  have  bccu  made  of  llic  soils  ui  whidi  these  instmnrDii  hvc 
been  imbedded  in  the  ctmnlrips  named.  Sotne  iue  tuidoubtcdlj  of  (tie  tii^nat, 
olliers  mnj  be  of  IJieg|?olo^ical period.  We  may  refer  out  coirpspQUilrnilnBli 
of  the  Smilhsoniiui  Ckinlnljutiona  1o  Knowlt^igG  (Wa^un^on.  1'<4>>J,  Itib 
work,  in  an  article  on  tbe  "  Ancient  Moiiomeuts  of  the  Mississippi  \«lk;,*lf 
ilcssts.  Squier  aad  Davis,  tberc  is  figured,  at  u.  ill,  a  epeM-liod, iffiaA 
similar  in  thape  to  tlie  specimen  found  bj  Mr.  Welherell  nt  Harai^H 
figured  iu  Mr.  Mackic's  Geological  DiAgram  No.  VI.  (6^.  J).  AtpageVl 
STG  figiired  on  a  vcTjr  reduced  scale  three  implements,  wbieh  uppeur,  u  Es  * 
one  CHI)  judge  of  the  cngtuvinea,  to  be  of  like  form  to  the  lo-oiy  b 
"Celts,"  (but  which  are  wore  probably  spear-beatla)  from  lie  drift,  la  "WM 
of  these,  the  authors  aaj  : — 

"  It  is  a  singular  faet^  however,  tiat  few  weapona  of  stone  or  ntlwt  miltrab 
are  discoverea  in  sepulchral  moimdft;  most  of  "the  remains  futtml  liitik 
■keletous  are  such  evtdentlj  as  were  deeiaetl  oruuuirutiil,  ur  n'oeiimi  >> 
badges  of  distinction.  Some  of  the  altar  or  sncrilicial  uioirnds.  on  ritcila 
baud,  have  the  deposits  witJiin  Ihem  aJmoat  entirely  made  up  of  liiiiibni  vrfl- 
and  spear-points,  intermixed  with  niosses  of  tJic  inunantmctuinl  miiKut 
From  one  altar  were  token  several  bushels  of  fluely .worked  laucr-biais  cf 
niilkr  quarti,  uearly  all  of  which  hadbe«n  brokeu  up  b_v  the  aclioocif  fiit.  b 
another  mouiid  an  eiCAvation  six  feet  long  and  four  broad  divloscd  upvuji  (f 
M>  iiHdrtd  rpear-headt,  or  dila  of  Juinu/onf,  rudely  Uoeted  omI,  ami  Ik  iff^ 
extimded  imfefiniMy  on  emy  tide.  Bome  of  t  hrse  are  represented  ia  tk  xnm- 
panyin^  engraving.  They  are  rccesoarilj  much  reduced.  The  pripnali  w 
about  SIX  inches  long  and  four  broad,  and  weigh  not  for  fioui  two  pouuilj  ari 
Some  specimens  from  this  deposit  are  nearly  round,  but  most  are  of  ihe  si^ 
of  those  hero  figured.*  We  are  wholly  at  a  loss  respecting  their  purpoM, 
unless  they  were  designed  to  be  worked  into  the  more  elaborate  implemnili'ii 
which  allusion  has  been  made,  and  were  thus  rougblv  b/ixied  out  fat  tin 
crcater  case  of  transportation  from  the  quarries.  Witli  these  rejio  tm 
found  scTeral  hrge  nodides  of  siniihir  material  from  which  portioiu  ludbca 
oliipped  off,  exposing  a  nucleus,  around  which  the  accretion  seems  to  hive  ti«M 
place.  These  nodules  are  covered  to  the  depth  of  half  an  iucb  with  a  calran»- 
siliceous  deposit,  white,  and  of  great  hardness.  Such  nodtiles  are  found  iolk 
secondary  limestone  formations.  Several  localities  are  knovni  from  whiti  tie 
material  may  have  been  obtained.  One  of  these,  named  "  PUdI  Itid^."  aiiB 
in  the  counties  of  Muskingum  and  Licking,  in  Ohio.  It  extends  for  bmj 
miles,  aod  countless  pits  are  to  bo  obsenred  throughout  its  entire  length,  tnm 
which  the  stone  was  takca  These  excavations  are  ofleu  ten  or  foiirt«eii  fcei 
deep,  and  occupy  acres  iu  extent.  It  is  poabible  that  the  late  as  well  in  ^ 
more  remote  races  worked  these  quarries.  Like  the  red  pipe-stone  of  l*"" 
Co/can  dai  I'miriex,  this  loonlily  may  have  been  the  resort  of  Dumeroiu  titbn 
— a  neutral  ground,  where  the  war-hatchet  for  the  time  was  buried,  andiill 
rivalries  uul  auimoaitica  forgotten." 

This  topic  is  one  which  we  shall  follow  further  out  in  our  intendi^  seria  of 
papers  on  the  "First  Traces  of  Man,"  which  we  commenced  in  the  "Gsou> 
Qjat"  in  vol.  it.,  p.  433,  and  which  we  intend  very  shortly  to  resume. 

*  FUiOf  peoc-sbaped,  or  nun-e  or  lau  puinied. 
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FOLKESTONE. 

By   S.   J.   Mackie,   F.G.S.,   F.S.A. 

(Ccyiitinued  from  page  327.^ 

Of  all  the  Gnult  fossils,  the  Ammonites  take  precedence  both  for 
beauty  and  number;  and,  holding  as  the  Cephalopoda  do  the  highest 
rank  of  molluscous  animals,  we  cannot  but  view  their  extraordinary 
variety  in  this  deposit  with  singular  interest.  If,  therefore,  we  dwell 
here  somewhat  at  length  on  their  general  classification,  we  could 
scarcely  choose  a  more  fitting  occasion. 

As  ordinarily  seen  in  collections,  the  Gault  Ammonites  appear  to 
be  all  more  or  less  of  diminutive  size.  Few  exceed  two  inches  in 
diameter ;  many  are  little  more  than  an  inch ;  while  one  of  three 
inches  would  be  looked  upon  as  a  fine  individual. 

These  specimens  are,  however,  for  the  most  part  only  the  central 
whirls  solidified  or  hardened  by  interior  walls,  or  in-fillings  of  iron- 
pyrites.  In  the  Gault  itself  Ammonite-shells  of  far  larger  size — 
commonly  of  six  or  seven  inches  across,  sometimes  more  than  a  foot 
— are  not  merely  frequent,  but  extremely  abundant,  although,  fix)m 
the  fragile  state  of  the  main  mass,  they  are  commonly  cleft  to 
pieces  in  breaking  out  the  central  pyritous  cores  without  attracting 
observation. 

Even  if  collected,  their  tendency  to  peel  away  from.  tVva  \siafcsra. 

VOL.    Ill,  ^^4  X 
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ujiil  to  sliatttT  i-ausps  tlicm  ta  be  goon  ejected  from  fhc  eabitu-l.  Tiiu 
lallcr  rase  is,  however,  ihc  rarest,  and  the  large  part  of  the  slirll  b 
netiiilly  jms'scii  by  and  Jisirgarded  by  collectors,  'which  iti  to  bcre 
gn^tlL'tl,  as  from  the  iidult  forms  lJ>o  best  informntum  is  la  la 
oblmnoi]  of  ihe  structure  of  the  animal,  and  particnlarlj  of  tie  fbn 
of  tliG  mouth,  or  orifice,  of  the  ehell. 

T)Lis,  well  juvHcn't'd.  in  many  specimens  from  other  clay-stntta.  !a 
a  part  uukiiown  in  many  species,  even  amongst  tlie  conuaoncst.  &um 
the  Gault.  It-s  outline  is  very  distinct  from  those  foliated  snturtf 
wjiieh  mai-k  in  the  caats  of  these  foBsila  the  septal  divieions  of  tlw 
sliell ;  and  whicli  ai'e  often  thonght  by  amateurs,  as  they  have  bsii 
by  eome  unitilecting  naturalists,  to  represent  tlie  sncceasive  edges  of 
the  mouth  nt  the  various  fitagea  of  growth.  Such,  however,  is  nA 
the  case.  At  the  mouth,  or  opening  of  the  shell  the  actnal  gnjwtli 
rif  course  took  ptnee ;  it  iraa  Ih-re  tlie  shell-matter  waa  added  liTW 
by  layer  to  the  edge  or  rim,  as  we  see  it  done  in  other  shells.  But 
this  was  efTected  by  the  upper  part  of  the  Ammonite-animal,  while, 
on  the  contrary,  it  was  by  the  loivcr  part  of  the  same  animal  (hat  the 
foliated  septa  were  formed  which  divided  off  the  unoccupied  portions 
of  the  shell  into  separate  chambers.  These  septa  or  divisional  plates 
arc  smoothly  concave  and  plain  in  the  living  nautilus,  because  the 
loiivr  extremity  of  that  animal  is  simple  and  bag-like  ;  while  in  the 
Ammonite  and  others  of  the  extinct  cephalopoda,  as  the  MamlU^'' 
Titrrilites,  Goniai'ifcs,  &c,  it  was  concave  and  more  or  less  highly 
foliated,  or  zig-zag,  as  the  ovaries  on  each  side  wore  more  or  lefs 
elaborately  eonsti-ucted  and  sub-divided  into  small  and  separate 
egg-bags. 

These  foliations  arc  entirely  lateral,  the  central  part  of  the  septa 
being  smooth  and  undulating,  while  slightly  varied  striations.  a 
niuTow  flat  band,  or  a  tendency  to  piismatic  colouring  on  the  sides 
of  the  shell -substance,  may  guide  the  experienced  eye  of  tht 
naturalist  to  detect  the  outlines  of  the  former  cusps  or  undulations 
whieh  ornamented  or  characterized  the  month  of  the  living  shell. 
Uut  these  indiealions  of  the  former  mouth  occur  solely  on  the  out- 
side of  the  shell ;  the  foliations,  being,  in  fact,  the  end-sections 
of  the  septa,  aix,-  seen  only  in  the  ends,  where,  to  use  a  familiar 
simile,   they  may  be  eoiiijHtti.'d  to  the  ends  of  the  i-afters  of  the 
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various  floors  of  a  house  when  the  front  wall  has  been  completely 
prilled  away. 

No  one  can  look  at  the  pearly  nautilus  shell — the  animal  itself  is 
very  rarely  to  be  seen,  even  in  a  preserved  state — and  the  common 
native  cuttle-fish  of  our  shore,  without  noting  at  once  a  marked  dif- 
ference in  the  characters  apparently  presented  to  his  view.  A  com- 
parison of  the  animals,  however,  shows  equally  plainly  that  they  are 
truly  members  of  the  same  natural  group.  So  it  is  not  to  be  won- 
dered at  that  the  early  geological  investigators  should  have  failed  for 
a  long  time  to  have  recognized  the  very  various  objects  now  known 
to  have  been  various  solid  parts  of  differently  modified  cuttle-fish  as 
referable  to  the  class  of  Cephelopoda.  Who,  at  first  sight,  without 
previous  training,  would  have  imagined  the  dart-like  sparry  Belem- 
nitc  and  the  glittering  nacreous  Ammonite  to  be  the  remains  of  ani- 
mals belonging  to  this  one  group  ? 

The  position  of  the  ammonite  in  the  animal  kingdom  was  the  more 
easily  made  out  from  its  general  resemblance  to  the  nautilus,  whose 
pearly  shell  is  a  familiar  ornament  in  our  rooms ;  but  the  translucent 
spathose  Belenmite  sorely  puzzled  the  early  naturalists.  It  was 
amongst  the  earliest  recorded  fossils,  and  some  singular  notions  were 
entertained  of  its  origin,  and  some  equally  singular  medicinal  proper- 
ties were  also  assigned  to  it.  Whether  or  not  belemnites  are  the 
objects  referred  to  as  the  Lyncurium  by  Theophrastes,  or  the 
Dactylus  idadus  by  Pliny,  they  are  certainly  noticed  by  Agricola 
in  1546. 

It  is  curious  to  trace  the  first  strange  guesses  made  as  to  what 
these  objects  were,  und  then  to  see  how  slowly,  how  very  slowly, 
their  true  nature  was  made  out.  Some  took  them  for  the  tails  of 
crabs,  the  vertebra  of  snakes,  the  teeth  of  whales,  &c.,  and  they 
were  alternately  referred  to  every  class  of  animals  from  the  mammal 
to  the  polype ;  sometimes  even  they  were  put  with  marine  algals,^ 
and  lastly  they  were  thought  to  be  "  thunder-stones." 

George  Agricola,  to  whom  we  have  already  referred,  knew  the 
entire  Belemnite  with  its  alveolus,  and  was  the  first  author  who  used 
the  generic  term.  Conrad  Qesner,  in  1565,  follows  with  the  first 
figures  of  these  fossils,  and  in  1596  we  find  C61espin  occupying  him- 
self in   attempting  to  make  out  their  origin,  and  re^gNcdm^j^  ^^ 
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Bclemmtes,  GloBsopetra  (sbftrks'  torlli),  and  Uic  thnTxlfr-iiloiMti  1 
derived  from  iIih  Pinna  or  sonic  nlher  marine  sbelL  VttB^fii;  ' 
Michel  iltiraili.  Boolin.  Imperalo  (who  regarded  them  as  stalactiiH). 
Scbweokieldt,  Libaviua,  Baotinfi  do  Boot,  Ccmto,  Chioooo,  Aldn- 
v&ndi,  Morrut,  Cliarleton,  and  others,  who  speculated  to  litdt 
pnrpose,  copied  from  each  otber,  or  blundered,  as  Olaofi  Woat 
did.  ill  mislaking  them  for  flints  iVom  the  pbalk,  we  pcme  to 
I^chmTuid,  wbo,  in  1669,  made  a  iiirtlier  step  towaxda  kaowkdgB 
hj  a  primitive  distanction  of  species,  giring  a  goodly  mmilier  of 
woodcata,  which,  though  rude  in  execution  txnnpared  with  oar 
modem  skUfnlneas  in  that  department  of  art^  are  anfficiently  indica- 
tire  of  the  olgecta. 

Oar  conntiTman,  Lister,  though  geDerally  bo  advanced  beyond  hii 
oontemponoies  in  natural  hietorf  koowle^ie,  did  nothing  for  tlw 
Belemnites.  In  1678,  we  find  bim  placing  them  immediately  after 
tiie  Ecbini,  or  sea-nrchinB,  in  his  division  of  Lapides  tarbioati  non 
apirati  without  remark. 

Grew,  Jean  Schrocder,  Silibald,  Leibnitz,  and  Jacolweus  follow  wirli 
cqimlly  bald  results  up  to  tlie  time  of  Lliwyd,  who  made  a  gnai 
collection  of  minerals  and  fossils  from  different  countries,  jianiin- 
lai'ly  from  England,  and  in  ICCl)  devoted  a  chapter  to  Belcmnites, 
figuring  all  tbo  vancties  in  liia  possession.  While  regarding  tlie 
alveolus  as  the  matter  which  bad  filled  the  cavities,  he  searches  Utile 
after  the  origin  of  these  fossils,  and  contents  himself  wntb  consi- 
dering them  as  concretions  made  in  the  tubes  of  worms. 

With  tbc  dawn  of  the  eighteenth  century  a  more  intelligent 
ray  of  knowledge  began  to  beam,  although  absui'd  notions  still  con- 
tinued to  bo  propagated.  Toomefort  (1702)  persisted  in  regarding 
them  as  mere  minerals  (lyncurium)  to  favour  bis  doctrine  of  the 
growth  of  stones,  and  their  reproduction  from  germs.  Ghedini, 
believing  them  to  be  crystals,  thought  they  ought  when  perfect  to 
have  two  points  instead  of  one.  Helwing,  following  LLwyd,  looked 
upon  them  as  either  marine  plants,  stony  zoophytes,  or  marine  tubess 
and  imagined  that  they  were  pointed  at  both  ends  before  tbcj-  were 
petn'fied  and  formed  part  of  the  rock.  Volkraan  (in  1720),  speak- 
ing of  those  of  Silesia,  supposes  tJiem  to  bo  spines  of  fish  ;  and  even 
Swedenborg,  having  only  seen  the  alveoles,  regarded  them  as  the 
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tails  of  crayfish.  At  last,  however,  appeared  in  1724  the  celebrated 
dissertation  of  Ehrhart  on  the  Belemnitcs  of  Franconia,  in  which  he 
demonstrated 

1st  That  they  were  parts  of  marine  animals  allied  to  the  Nantili 
and  Spimlse  ;  hence  he  perceived  the  aflSnity  between  the  alveolus 
and  the  body  of  the  Belemnite. 

2nd  That  they  grew  or  were  enlarged  by  the  application  of  ex- 
ternal layers  of  animal-matter.     And 

3rdly  That  their  chemical  composition  was  indicative  of  an 
organized  body. 

And  these  points  he  rendered  more  intelligible  and  evident  in  hia 
second  edition  (1727)  by  a  plate  of  figm^es. 

(To  be  continued  J 


NOTES  ON  THE  METALLIFEROUS  SADDLES,  OR  ORE- 
BEARING  BEDS  IN  THE  CONTORTED  STRATA  OF  THE 
LOWER  CARBONIFEROUS  ROCKS  OF  CERTAIN  PARTS 
OF  DERBYSHIRE  AND  NORTH  STAFFORDSHIRE. 

By  Dr.  Joseph  J.  W.  Watson,  F.G.S.,  F.S.A.,  etc.,  Member  of  the 
North  of  England  Institute  of  Mining  Engineers. 

The  inferior  division  of  the  Carboniferous  series  in  Derbyshire  and 
North  Stafibrdshire,  composed  of  calcareous  rocks  and  shales,  and 
forming  the  Mountain  Limestone  group  of  those  counties,  presents, 
particularly  about  the  neighbourhood  of  Alstonfield,  some  very 
interesting  and  remarkable  associations  of  metallic  minerals  with 
certain  mechanical  disturbances  of  the  strata  ;  moreover,  these  asso- 
ciations are  not  to  be  indiscriminately  classed  with  the  general  phe- 
nomena of  the  mineral  veins  of  the  districts  in  question,  but  must  be 
considered  as  special  facts  requiring  a  separate  consideration  and 
explanation.  Their  existence  is  no  new  discovery,  since  they  have 
been  recognized  from  the  earliest  times  that  mines  have  been  worked 
in  the  places  where  they  occur,  and  where  also  they  are  at  most 
times  regarded  as  valuable  features,  inasmuch  as  the  richest  deposits 
of  ore  have  been  found  in  connection  with  them ;  indeed,  so  decidedly 
has  this  been  the  case,  that,  in  working  the  mines,  much  of  the 
future  success  has  been  calculated  by  the  amount  of  probability  of 
any  particular  vein  intersecting  the  disturbed  \^d&\  «oj3cl  ^Qssv3^>Sk 
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tftving,  in  nearly  all  canoB,  been  attended  tvilli  mosi.  important  »- 
salts,  bolh  as  reepects  the  quantity,  as  well  aa  the  kind  of  i>t«isrt 
wifli.  Neverlbcless,  I  am  not  aware  of  their  bnvinf"  ever  iMetried 
any  particular  attention  from  geolo^sts,  bop  of  tteir  having  been 
anywhere  described,  circnmatanfei?  which  may  proh&bly  arLst  fiwn 
the  fact  of  these  beds  only  being  risible  below  the  surface,  and 
usually  in  deep  mines ;  or  they  may  liavc  remained  Qxtnottoed,  fron 
tlie  really  am^l  amount  of  scientific  observotion  which  in  thisccmnirj 
has  been  brought  to  boar  on  the  facte  connected  n-ith  inelallifenMU 
deposits,  compared  with  what  has  been  done,  and  is  still  doing,  to 
other  bi-anchea  of  phyeical  geology.  The  present  article  is  draim 
from  memoranda  made  during  Bcvernl  careful  surveys  of  mines  which 
are  notable,  in  North  Stafibrdehire,  for  exhibiting  the  phei 
tho  saddles  in  great  foroo. 


Lign.  ].— Contorted  or  plicated  strata  Been  in  veiticsl  eecUon. 


The  term  metalliferous  saddle,  or  rather  simply  "  saddle."  as  used 
hy  the  Derbyshire  miner,  is  a  very  expressive  one,  and  picture?, 
almost  without  the  necessity  of  farther  description,  the  particular 
kind  of  structure  to  which  it  is  applied.  It  will,  however,  assist  ns 
Bubscquontly  in  more  ways  than  one  if  we  here  recall  a  few  of  the 
facts  connected  with  contot^ed  strata  so  called,  and  which  are  so  fre- 
quently to  be  observed  in  various  rocks  in  nature.  First  then,  in 
many  localities,  where  good  cli IT- sections  are  exposed,  the  strota  of 
various  common  rocks,  and  particularly  schists  and  shales,  arc  seen 
to  have  been  crumpled,  so  to  speak,  or  in  other  words,  the  beds,  instead 
of  continuing  on  with  their  usual  regularity,  become  twisted  and 
folded  into  the  moat  singularly  complex  forms,  this  kind  of  structure 
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being  sometimes  maintained  over  a  whole  conntry,  although  generally 
confined  to  a  comparatively  small  portion  of  the  strata.  It  happens 
that  the  contortions,  which  are  not  to  be  confounded  with  those 
larger  effects  of  the  same  kind  known  as  synclinal  and  anticlinal 
axes,  are  so  complicated  that,  as  in  some  of  the  oldest  rocks  of  North 
Wales,  the  folds  are  partly  turned  over,  and  the  order  of  the  strata 
is  actually  inverted  ;  but  such  extreme  cases  are  comparatively  rare. 
The  country  where  the  beds  are  thus  disturbed  almost  invariably 
displays  other  proofs  of  mechanical  alteration,  and  nsually  more  or 
less  of  elevation.  As  conducting  to  the  explanation  of  the  dis- 
turbances which  may  have  taken  place  in  a  district  these  phenomena 
are  often  very  useful  guides,  since  they  nearly  always  indicate  the 
direction  in  which  the  disturbing  force  was  applied,  and  this  I  shall 
presently  show. 

It  may  be  demonstrated  experimentally  that  plicated  or  folded 
strata  are  the  result  of  great  lateral  pressure,  aided  by  much  super- 
incumbent weight.  Sir  James  Hall — whose  important  experiments 
in  uniting  chemistry  with  geology  laid  out  a  path  which,  unfor- 
tunately for  the  progress  of  the  latter  science,  in  at  least  one  depart- 
ment, has  been  since  too  little  followed — succeeded  admirably  in  re- 
producing the  appearances  in  the  rocks  by  placing  plates  of  moistened 
clay  one  over  the  other,  with  a  heavy  weight  on  the  top  of  them,  and 
then  squeezing  them  at  the  sides.  Tne  effect  produced  is  re- 
presented in  the  diagram  (fig.  1),  which  will  also  serve  as  an  illus- 
tration of  the  contortions  on  the  large  scale,  as  in  nature.  The 
appearances,  however,  are  best  imitated  by  thick  paper,  or  cloth, 
moistened  by  gum,  or  other  adhesive  hquid,  which  will  cause  the 
sheets  to  retain  the  form  they  may  assume,  after  the  pressure  is 
withdrawn.  It  will  be  observed  that  a  series  of  consinuous  waved 
lines  are  produced ;  in  fact,  a  miniature  succession  of  anticlinals  and 
synclinals,  and  it  is  one  of  each,  taken  separately,  that  the  miner  calls 
a  saddle  (see  fig.  2).  The  crown  may  be  either  an  unbroken  arch 
(a)  (fig.  2),  or,  if  the  squeezing  and  bending  has  been  more  severe 
than  the  rock  could  stand  without  fracture,  it  may  be  an  angle  (c), 
more  or  less  acute.  From  the  crown  downwards  there  is  usually  a 
well  marked  fissure,  or  joint,  traversing  all  the  beds  in  succession 
with  more  or  less  inclination  from  the  vertical  (fig.  2,  B  B').  The 
sides  of  a  saddle  are  termed  its  wings,  b  6'  (fig.  2),  and  the  crown  is 
called  the  huckle  (a)  ;  the  joint  dividing  the  crown  is  called  tho 
saddle-joint  (  a  B,  c  B').  The  space  between  two  saddles  at  its  lower 
part,  which  on  the  larj^^o  scale  would  be  termed  a  synclinal  axis,  ia 
called  the  trough  (c)  (fig.  2),  and,  as  it  is  usually  fractured  like  tho 
crown,  the  dividing  fissure  is  called  the  trough  joint,  indicated  by 
the  line  d  c 

What  I  have  just  described  relates  more  particularly  to  the  lime- 
stone saddles  than  to  the  plicated  beds  of  the  calcareous  and  bitu- 
minous shales  which  overlie  the  limestone,  since  in  the  latter, 
although  the  same  general  structure  prevails,  there  is  more  confusion 
in  the  strata. 
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cnmstance.  The  breaJth  of  the  saddles  from  wing  to  wing,  taken 
midway  above  the  frongh,  of  course,  varies  (greatly,  but  there  is 
Bomething  like  an  average,  and  which  may  he  stated  at  forty  feet. 
Tlic  joints,  both  hncklc  and  tronyh,  run  very  regularly  ;  and  it  i^ 
worthy  of  remark  that  they  are  always  continued  out  of  the  beds 
either  alwve  or  below,  Tlieir  general  direction  is  north -north-west 
and  BO utb -south-east,  which  is  also  the  direction  of  the  joints,  in  a 
large  mnjorily  of  cases,  of  the  Mountain-limestone,  iu  Ucrbvshin; 
and  Sialfordshire.  The  perpendicularity  of  the  saddles  themselves 
on  their  line  of  strilco  (east  and  west)  is  a  matter  of  some  importance, 
Rince  by  the  way  in  which  tliey  are  inclined  so  may  the  direction  of 
the  mnximum  comprtsaing  force  be  ascertained  :  thus  if  the  majority 
of  the  saddles  bear  to  the  right,  it  in  more  than  probablu  tliat  the 
greatest  resistance  was  to  tlic  left,  and  that  the  force,  whatever  it 


WATSON — NOTES   ON   METALLIFEROUS   SADDLES.  361 

miglit  have  been,  continued  to  act  fix)ni  the  right  on  the  lower  por- 
tion of  the  already  contorted  beds. 

In  the  shale  beds  these  rapid  contortions  do  not  strike  us  with  so 
much  surprise  as  when  the  phenomena  is  seen  in  the  more  massive 
and  coherent  beds  of  limestone  ;  and  then  it  seems  scarcely  credible, 
even  to  the  geologist,  that  the  folded  strata  could  ever  have  been  de- 
posited horizontally,  and  that,  with  comparatively  so  little  fracture, 
they  could  have  been  bent  into  their  present  form  by  simple  pressure. 
In  cases  where  a  separate  well  marked  bed,  left  standing,  forms  the 
roof  and  sides  of  a  level  in  a  mine,  the  entrance  to  such  level  from  a 
transverse  gallery  or  shaft  wears  all  the  appearance  of  an  arch  of 
artificial  masonry,  and  the  deception  is  only  removed  by  close 
inspection  of  the  contiguous  rock.  Natural  arches,  formed  by  the 
weathering  and  removal  of  the  soft  beds,  are  not  uncommon  in  cliff 
sections  of  contorted  rocks,  but  then  the  spread  of  the  strata  is 
usually  much  wider,  and  the  idea  of  such  vast  compressing  force 
having  been  put  in  action  is  not  so  obtruding.  The  coal-measure 
"  binds"  (argillaceous  sandstones)  on  the  shores  of  Carmarthen  Bay 
between  Saundersfoot  and  Tenby  display  some  very  remarkable  ex- 
amples of  weathered  contorted  beds,  but  they  are  in  no  respects 
equally  striking  with  those  of  the  limestone  strata  above  described. 

Next  to  the  form  and  structure  of  the  saddles  we  may  conveniently 
consider  the  associated  minerals ;  but,  before  we  can  do  this  satis- 
factorily, the  circumstances  connected  with  their  union  with  the 
metallic  veins — which  invariably,  in  the  districts  which  now  occupy 
us,  form  part  of  the  general  system  of  displacements  of  the  stratifica- 
tion— must  have  our  attention ;  and  perhaps  it  may  simplify  matters 
in  this  respect  if  we  select  an  example  for  description.  Let  us  take 
the  case  of  the  Old  Ecton  mine,  in  the  parish  of  Alstonfields,  North 
Staffordshire.  This  mine  deserves  our  choice  not  only  because  it  has 
made  very  large  returns  of  ore,  but  also  because,  from  the  length  of 
time  it  has  been  working,  the  ground  has  been  so  thoroughly  opened 
that  the  relationship  between  the  saddles  and  veins  has  been  better 
made  out  than  in  more  recently  opened  and  less  developed  setts  in 
that  neighbourhood.  The  veins  which  here  exist  are  "  pipe  veins" 
and  "rake  veins,"  and  may  be  thus  particularized. 

The  pipe  veins  are  irregular  cavities  inclined  at  angles  varying  from 
fifteen  to  thirty-five  degrees  to  the  horizon;  have  no  proper  longitu- 
dinal bearing,  like  the  Cornish  lodes  for  instance;  and  have  generally 
the  most  important  of  their  expansions  parallel  to  the  bedding  of  the 
strata  which  they  traverse ;  and  whose  dip  is  also  the  direction  of 
the  pipes,  although  these  are  by  no  means  always  confined  to  any 
distinct  bed  of  stone,  but,  on  the  contrary,  usually  pass  through 
several  beds  in  succession  until  they  reach  the  saddles.  The  general 
relations  of  a  pipe  vein  to  the  stratification  of  the  rocks  is  shown  in 
fig.  3,  E  E,  which  also  represents  the  course  of  such  a  vein  through 
the  different  beds  in  the  direction  of  their  dip,  as  just  mentioned. 

The  rake  veins  in  the  Ecton  district  are  usually  a  series  of  vertical 
fissures  falHng  in  with  the  pipe  veins,  fSiiid,  CK^cse^ornsi^  ^  ^^^^seQ% 
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throiigli  tliciD.  These  veina  are  Beldom  highly  uicUncd  as  rrgvdi 
the  relalionsliip  of  tbeir  plnoe  (vthe  vertical  plane  of  the  rocks;  and 
considered  with  repard  to  their  contetita,  only  become  prodnctiTe  b 
the  immediate  -vicinity  of,  or  at  their  conjuncture  with,  the  ftft 
veins.  It  is,  indeed,  questionable  vhetbcvr  they  may  exist  ens  m 
fiesuros  eX  any  very  great  distance  from  the  pipes  ;  at  any  rate,  their 
origin  may  lie  safely  nsanmed  as  con temporan eons.  They  «pe  no* 
often  twitched,  or,  in  other  words,  the  spaces  between  the  nlk 
seldom  present  any  gjeal  irregularities  of  size,  sach  as  commonlj 
arise  whore  the  edges  of  the  Btrata,  originally  opposite,  by  tlie  natore 
of  the  fttult  itro  brought  to  difTerent  levels.  The  dire«tion  of  the 
mke  veins  varies,  bat  a  great  nnmber  have  been  ob^ervi^d  \a  nm 
north-north-west  to  north-west.  Crossing  theni.  nsnolly  at  neariy 
right  angles,  are  other  similar  veins,  which  however  most  not  bs 
confounded  with  another  set  of  great  fractures  which  extend  east  and 
we«t,  or  nearly  so,  through  a  considerable  eitent  of  the  eonntry,  and 
frequently  intersect  the  saddlo-beda  in  the  direction  of  their  siribc. 
These  fissnres  are  locally  known  as  "  InniB,"  this  name  having  an  anslo- 
gona  signification  in  mining  lan^ia^  wilh  what  are  elsewhere  callMl 
CTOss-eoui-se.s,  iillhowgh  tliey  diifi'i'  easentifllly  from  these  both  in 
their  mineral  contents  as  well  as  in  their  effects  on  the  veins  with 
which  they  are  associated  and  cut  across. 

The  lignograpb,  fig.  -i,  rrpresenls  an  ideal  block,  or  parallelopijwd. 
of  the  country  in  the  neigh l>ourhood  of  the  Ecton  and  Dale  mmt-s 
without  reference  to  the  surface,  and  eichibils  the  strata,  1st,  as  thev 
would  be  seen  in  vertical  section  on  their  line  of  strike  ;  and  2nd,  as 
they  would  bo  seen  in  vertical  section  in  the  direction  of  their  dip. 
The  plane  A  B  E  F  shows  the  contorted  beds,  or  saddles,  and  tlmse 
which  are  superincumbent  but  not  contorted,  b  c  d  e  :  A  B  E  f  \s 
also  the  plane  of  the  cross-course,  called  the  lum,  which  consequenik 
intersects  the  saddles  vertically.  The  general  features  of  the  pipe" 
vein  E  E'  in  this  diagram  have  been  already  explained,  but  E  •!. 
E  y',  E  I/"  will  show  the  connect!  on  ship  of  this  vein  and  the  rake- 
veins,  as  seen  in  plan ;  the  bearing  of  the  rake-veins  is  north-east, 
south-west,  and  south-east.  The  gradual  dying  ont  of  the  con- 
tortions towards  their  crop  at  the  surface,  where  they  form,  as 
already  stated,  merely  waved  strata,  a'  a',  explains  itself  by  tht 
dotted  lines  x  ij  z.  The  dotted  line  o  o'  is  supposed  to  proceed"  from 
saddle-beds  much  lower  in  the  series  (see  also  p.  3l55J,  and  which 
consequently  crop  out  a  great  deal  farther  to  the  south. 

Wlien  considering  the  origin  of  metal liferons  accumnlations 
whether  in  igneous  or  stratified  formations,  any  peculiaritJcs  in  the 
composition  of  the  rocks  are  as  important  to  notice  as  arc  difTerenCfS 
of  stmcturc  in  the  same  rocks.  It  may  be,  therefore,  here  mentioned 
that  many  of  the  beds  in  the  vicinity  of  the  saddles,  at  Ect<m  and 
elsewhere,  are  highly  charged  with  silica — either  in  a  segregated 
form  as  pseudo-strata  intercalated  between  the  coursinfj;?!  of  the 
stone,  or  by  aapecies  of  pseudo-morphism:  a  bed  of  limestone,  while 
retaining  many  of  the  marks  of  its  ecdimentory  origin,  is  wholly,  or 
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n  part,  cwnvtTtcd  into  silica.  Mtist  of  tbese  siliceons  \xd».  havtra. 
iro  composed  of  a  description  of  graniiUr  calcedonj,  or  cbrat.  am- 
Bonly  of  a  diu^  P'^  colour,  inclining  to  and  passing'  into  lilini. 
vmi-op&ijue,  and  having  its  gnrfiMW  and  fissnres  often  lined  wOk 
minnte  pTramidal  cryslnls  of  qu&ilz.  These  cliert  beil^  do  tuA 
Bppc&r  to  li&TO  anj-  direct  connectioa  with  the  ore-dcposite,  but  tbcir 
histtiiiy,  in  other  respects,  as  I  shall  prosently  show,  janj  andonbtedl; 
have  a  bearing  in  the  general  question  of  the  origin  of  the  vwiom 
phenomena  embraced  1^  the  dynamical  theories  inrolved  in  our 
subject. 

Bat  wc  most  now  tnm  to  the  metallic  contents  of  the  Smsoiw. 
The  pipe-  as  well  as  the  rakt>-veina,  are  invariably  mineralized  with 
snlphnret  of  lead  (galena  ore),  mixed  with  a  RmaU  quantity  of  sol- 
phurct  of  tine  (blonde),  which  is  depowtcd  in  the  ordinary  layer-ll* 
fonn  on  the  walls  of  the  fissure,  and  accompanied  by  a  gaugne  itr 
nun-stone  of  oarbonatfi  of  lime,  barytea-calato  (corbonaje  of  !'"■■'  mi 
baryta),  cawk,  or  the  maasire  variety  of  Gulphate  of  baryta,  dn<eliu 
(enlphate  of  baryta  and  lime)  and  strontianite.  Sometimes,  nerer- 
theless,  the  pipe-veins  enelose  large  separate  fmgmeuts  or  lump«  of 
ore  embedded  in  soft  decomposed  limestone,  and  nnaccotnpaaieJ  hj 
any  tnie  Teinstone.  Such  occummc««  are  not  infrequent  trhere  the 
veins  squat — that  is  a  line,  after  passing  from  one  set  of  bedn  to  ann- 
thcr  set  situate  below  them,  the  piln;  swells  out  in  a  direction  ]mnilli'l 
with  the  coursing  of  the  last  entered  struttmi.  (Soe  (he  sectioa  of 
the  ]iii>e-veiu  in  the  diagram  fig.  3.)  Wien  the  pipes  come  duwn  to 
the  Eaddle-beds,  tbey  commonly  expand  in  siie  rapidly,  the  qtuwutv 
of  ore  increases,  and  the  vein  assumes  a  more  banded  structure,  tic 
vein-stone  alternating  with  ribs  of  ore  ;  at  the  same  time  their  ie  na 
angmentfd  6ow  of  water,  nnd  the  adjoining  rock,  or  coimtiy,  is 
thickly  threaded  with  small  oro-bearing  fissures.  At  such  jtmctiiins 
largo  deposits  arc  the  rule — that  is  to  nay.  if  the  pipe  has  ]>reriousIj 
borne  ore ;  nnd  any  veiy  considerable  returns  nre  seldom  exp(«li'l 
until  these  points  are  reached,  unless,  as  is  rarely  the  cnse,  the  rab.'- 
veins  are  found  to  be  very  rich  at  their  intersections  of  the  pipe-veins 
above  the  saddles.  The  first  appearance  of  the  contortions  is  markt-d 
by  a  universal  Assuring  of  the  rock,  most  of  the  fissures  bearing  ore, 
and  the  ceasing  of  the  pipe  to  retain  any  longer  the  distinctive  cha- 
racter of  a  scpamte  vein. 

A  rude  representation  of  the  arrangement  of  the  ore  in  the  saddlers 
after  their  intersection  by  the  vein  is  given  in  fig.  4.  A  marks  t!ie 
buckle  or  crown  of  the  saddle,  which  is  usually  unmctalliferous ;  c  <■' 
are  the  wings,  and  on  them  are  some  of  the  principal  deposit.^  of  ore, 
a  a' ;  B  is  the  saddle-joint,  and  is  commonly  orc-bwring  for  a  limitnl 
distance,  vertically  between  the  buckle  and  the  trough,  the  ore  dviiii* 
out  below ;  the  troughs  arc  marked//',  and  arc  the  jiarts  richest  iu 
ore,  a  a',  very  large  and  solid  deposits  being  often  encowiitercd  at 
these  points  ;  1)  IV  is  the  trongh-joint,  usually  more  productive  than 
the  naddlc-joint ;  Instly,  ip,  a-,  y,  z  arc  niineralizcd  fissures  running  up 
to  (he  pipe,  and  often  containing  qvo  solid  tmau^h  to  Iw  worth  follow- 
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ing,  wLile  aometimes  they  are  also  sufficiently  ntlineroiiB  to  repay  the 
cost  of  removing  the  whole  of  the  rock  containing  them.  But  the 
ore-bearing  parts  of  the  saddles  extend  in  reality  to  two  seperato  sets 
of  beds,  dLstin^ished  as  the  Uack  and  tho/Ainbeds,//'  and  g  g'  (fig, 
4),  the  latter  being  immediately  under  the  former.  The  mineral,  b  b', 
ia  associated  in  the  thin  beds,  g  g',  under  nearly  similar  conditions  to 


those  which  have  been  dcBcribeJ  above  for  the  thick  beds  (//')  ;  the 
ore  deposits  in  Iho  former  are  generally  worked  by  driving  erOBs-cut 
levels  from  the  troughs  of  the  thick  beds  (see  dotted  line  o  o'  in  (ho 
lignograph).  Ko  true  vcin-atoneocconipanics  the  ore  in  the  saddles, 
but  cryBtallized  calc-spar  ia  not  nnfrequentiy  plated  with  ore  on  tha 
cheeks  of  the  fissures,  and  spar  also  cxiB\.a  \ieD.c«.\]b  'iia  <a.T»  iso.'^tis* 
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wings.     In  place  of  &  vein-atonp,  however,  there  are  certain  irfiT  ' 

Eaiiintcnta  of  a  petiiliar  oondition  in  the  itK-k  which  are  ctmsidHtd 
y  the  miner  ns  bearing  anJailing  tesiimony  of  the  prosimitT  of  m: 
thtise  guides  are  called  the  "  weigh-beiis"  {ee'  e"  e"  in  (hacrais),  Hd 
are  compoaeil  of  soft  decomposed  lime^  tone  machreseTiibIing(altlioB^ 
possessing  an  entirely  different  chemical  composition)  the  cl^tr 
contents  of  the  "  elides,"  and  often  '*  cross-coarses"  associated  wili 
the  lodes  in  Cornwall,  and  there  termed  "  flookan."  The  podtion  of 
these  beds  is  immcdiatoly  orerljing  the  ore,  both  in  the  thiclE  ms  well 
as  the  tliin  beds  (see  lipnograph),  but  panicularly  the  latter,  wbete 
the  "weigh"  is  said  "to  change  into  ore."  The  eoUectirc  t*nn  in 
Hso  for  the  variona  mineralized  portionB  of  the  saddles  is  "  bearing 
beds."  Cutting  across  the  sadtUes  or  bearing  beds,  as  has  almdT 
been  mentioned,  are  the  ea&t  and  west  fissnres  called  "  Iiuns ;"  ibea 
veins  are  nsnally  of  great  magnitude,  and  arc  commonly  entiiElr 
filled  with  marl  and  decomposed  limestone,  although,  in  the  imm*. 
dinte  neighbourhood  of  the  pipe-veins  some  ore  proceeding  baa  tte 
Baddies  is  mostly  fonnd  attached  to  the  cLeeks  of  tlie  rein. 

But  if  there  is  a  great  change  in  the  stractnre  of  the  vein,  and  b 
mode  of  deposition  of  the  ore  when  the  pipe-Tcins  come  to  intersect 
the  bearing  beds,  the  change  in  respect  ol'  ihe  natun.-  of  the  minenJ* 
is  greater  still,  the  ore  in  the  pipe  and  rake-veins  being  lead,  while 
that  in  the  snddlcs  and  Umcstone  is  almost  always  copper;  some  lead  as 
usually  found  at  first  in  the  saddles,  but  as  the  beds  near  the  limestonf 
the  proportion  of  copper  ore  invariably  increases,  untU  the  wlicia 
deposit  consists  of  this  mineral.  The  distance  to  which  the  ore  is 
deposited  in  the  bearing  beds  laterally  divergent  from  the  point  of 
intersection  of  the  pipes,  amount.s  seldom  to  more  than  two  or  thrw 
sadiiles'  breadth  on  either  side,  although  there  is  no  rule  in  the  ca.se; 
the  transverse  deposits,  i.  e,,  those  which  are  parallel  with  the  saddle- 
joints,  either  on  the  wings  or  in  the  troughs  entered  often  as  much 
as  eighty  fathoms  in  one  direction  from  the  point  of  intersection 
with  the  pipe  and  limestone,  and  inasmucii  as  the  limestone  as  staled 
above  usually  contains  some  ore  at  such  points  of  junction,  tlie  saddlia 
arc  in  such  cases  said  "  to  cany  away  the  ore," 

The  description  of  the  mode  of  occurrence  of  the  ore  in  the  bear- 
ing beds  ns  well  as  in  the  pipe-  and  rake-vetns,  in  the  preceding 
paragraphs  is  a  fair  rcgiimi;  I  believe,  of  the  aggregate  of  the  observa- 
tions of  the  most  experienced  miners  in  the  districts  lying  north, 
west,  and  south  of  AlstonCcld,  both  in  Staffordshire  and  the  neigh- 
bouring county. 

Fix>m  the  consideration  of  appearances  wc  natnrally  tnm  to  the 
canses  which  have  produced  them  ;  and  although  it  forms  no  part  of 
my  intention  to  give  more  in  this  article  than  something  b"kc  a  con- 
nected account  of  the  phenomena  observed  in  these  metalliferous 
saddles,  ns  entered  among  Iny  notes,  there  are  yet  some  questions 
respecting  t/ie  hisfonj  I'f  the  fads  which  need  a  brief  recognition  in 
this  place.  It  has  already  been  assumed  that  the  plication  of  the 
beds  has  arisen  from  \ircaaiiiM  lo.teTnli's  a\.^Ued,  and  the  origin  ef  the 
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changes  may  be  attributed  in  general  terms  to  subterranean  disturb- 
ances. A  glance  at  the  geology  of  the  neighbourhood  to  which  our 
observations  apply,  is  sufficient  to  show  by  surface  evidence  alone 
that  the  country,  to  anglicise  a  useful  French  geological  term,  is 
acddented ;  and  we  may  consider  the  whole  of  the  changes,  whether 
mechanical  or  chemical,  to  have  occurred  subsequently  to  the  first 
formation  of  the  rocks.  What  is  more,  if  we  attribute  the  presence 
of  the  bands  of  chert  to  the  separation  of  silica  from  hot  springs 
during  the  deposition  of  the  strata,  we  may  fairly  assume  that  the 
rocks  themselves  are  formed  over  some  old  focus  of  disturbance; 
and  in  this  way  the  siliceous  beds  may  be  considered  as  remotely 
related,  as  once  before  observed,  to  the  chain  of  firtt  causes  in  the 
history  of  events.  We  may  infer,  then,  that  the  dislocations  of  strata 
giving  rise  to  the  irregularities  of  the  surface,  and  probably  the 
greater  part  of  the  veins,  fissures,  and  joints  have  resulted  from 
elevatory  forces  uplifting  wide  tracts  of  country  with  energy  varying 
in  intensity  and  unequally  applied.  For  the  plication  of  the  strata, 
the  in-filling  of  the  ores,  and  the  general  molecular  changes  in  the 
rock  composing  the  saddles,  we  must  look  to  another  cause,  the 
opposite  of  the  above,  namely,  depression.  And  if  we  reflect  for  a 
moment  on  the  change  of  volume  that  takes  place  in  solids  when 
affected  by  high  ranges  of  temperature,  not  sufficient  to  produce  in 
degree  any  other  change,  it  will  be  evident  that  any  large  mass  of 
strata  carried  below  the  stratum  of  invariable  temperature  and  ex- 
posed, it  may  be,  for  centuries  to  a  regular,  though  not  necessarily 
very  high,  temperature,  will,  if  afterwards  elevated,  display  marked 
effects,  partly  mechanical,  partly  chemical,  of  the  action  to  which  it 
has  been  subjected.  The  expansion  of  rocks  in  the  direction  of  their 
length  has  been  made  out  for  each  increment  of  one  degree  of  Fah- 
renheit above  the  ordinary  mean  temperature  at  the  surface,  and  by 
these  experiments  we  learn  that  if  a  mass  of  limestone  one  hundred 
miles  in  length  be  removed  by  subsidence  to  a  depth  of  about  two 
miles  below  the  stratum  of  mean  temperature*,  where  it  will 
encounter  an  elevation  of  one  hundred  and  eighty  degrees  Fahren- 
heit beyond  the  mean  temperature  of  its  original  position,  it  will 
undergo  a  lineal  expansion  amounting  to  about  five  hundred  and 
forty  feet.  But  such  an  increase  in  length  could  not  fail  to  exert,  if 
opposed  by  any  adjoining  resistable  rocks,  aided  by  superincumbent 
pressure,  a  very  marked  effect  upon  all  the  compressible  strata  of  the 
limestone,  squeezing  and  contorting  the  beds  after  the  manner 
observed  ;  and  at  the  same  time  it  will  be  evident  that  long  exposure 
of  the  rocks  to  a  perfectly  even  and  regular  temperature  would  tend 
to  produce  great  molecidar  change,  and  probably  a  semi-crystalline 
condition.  In  connection  with  this  therefore,  it  is  well  worthy  to  be 
remarked  that  these  plicated  beds  which  I  have  been  describing  are 
perfectly  devoid  of  organic  remains,  while  the  beds  above  and  below 

*  The  strotam  of  mean  temperature  lies  in  latitudes  forty-eight  degi*oc8  and 
fiily-two  degrees  north,  at  a  depth  of  about  sixty  tg  aixt^-^owx  i<^\.. 
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thein  are  loaded  with  fossil  dctiris,  pnrticiiW]}'  the  Rtems  of  eocn- 
nih-a.  Il  may  be  argneil  tliat  as  llie  contorted  beds  occur  ai  inUnaii 
femoDg  the  uthcr  beds,  l1ioj  must  have  possessed  some  peculianbet 
that  caused  tbetn  to  nudergo  such  great  loechanicfJ  changes,  vink 
the  other  beds  are  comparatively  nnaflected.  It  may  be  answend 
tliat  this  wM  probobly  the  cobc,  and  that  these  beds,  morcoTer,  an 
exposed  by  circumstances  to  a  greater  amoDiit  of  compressing  force; 
for  it  must  ho  home  in  mind  that  all  the  strata  pliow  more  or  leas  rf 
contortion,  and  that  it  is  only  in  limited  ar^.as  tlmt  the  bearing  bt^ 
tliemselres  exhibit  the  phenomenon  in  the  atmost  degree,  inamiadt 
as  there  ia  an  almost  UDdistingaishable  difibrence  in  thi§  respett 
between  these  strata  and  the  others  at  their  crop",  as  before  observed. 
The  mentioning  of  these  facts  is  necessary,  lest  it  may  he 
thought  that  these  contorted  strata  irere  formed  and  tntnEfoniKil 
prerionaly  to  the  deposit  of  the  overlying  beds,  against  which  eof- 
position  there  is  eveiy  evidence. 

Bat  to  return.  Daring  the  ro-emergenoe  of  the  mass  of  il« 
strnta.  for  which  we  have  been  snppoBing  the  changes  abon 
imagine^l,  wo  may  conceive  the  dislocations  and  sepomtiuns  t^  tb 
beds,  whether  separately  between  themselves,  as  in  tlie  saddles,  win 
whole  maseoB,  more  or  less  vertically,  as  in  the  veins,  to  luw 
occurred.  The  complicated  Assures  forming  the  pipe-veins,  wiik 
their  nssociiited  mke-veins.  were  in  all  probability  formed  simnl- 
taneously  with  the  fisBures  in  the  beaiTng  beds.  It  the  same  time,  ii 
ia  likely  that  the  great  east  and  west  faults  called  the  "  lonis,"  nejv 
of  more  recent  origin,  and  formed  by  a  wholly  separate  eyslem  of 
dislociitions  ;  and  it  may  be  taken  that  the  saddle-beds  are  the  lines 
of  leant  resistance,  nloiig  which  these  last  manifestations  of  the  dis- 
ruptii'C  force  displayed  themselves.  Moreover,  there  is  great  Tcasoo 
for  supposing  that  the  iiifltling  of  the  fissures  and  joints  in  the  bca> 
ing  beds,  with  their  cupreous  contents,  were  effected  tlirongh  the 
media  of  llio  lums  which  were  thus  formed.  The  lead,  on  the  oihw 
hand,  was  probably  Bupplied  to  the  pipe-veins  throngh  the  agency  of 
their  intersecting  rake-veins,  which  continue  to  descend  indepen- 
dently of  them  to  unknown  depths,  and  are  probably  the  channels 
throngh  which  the  plombiferous  menstma  originally  ascended. 

The  pnris  stated  at  the  conclnsion  of  the  last  paragraph  point  to  a 
remoi-kable  natural  distinction  between  the  saddles  and  the  pipes  in 

•  Tfao  ontcomiiift  of  tlie  boaring-bcilB  is  rcwifrniied,  Bmoni;  olhi>r  appfotann?*, 
by  the  more  crj-Btntline  chorocter  of  tlic  limcBtone,  bot  witli  tlie  c^ccoption  of  the 
occaHJoiinl  presence  of  tlie  peroxide  of  iron,  there  is  notbinft  to  indjnue  ttc 
mBlalliferuUB  condition  tvhich  obtains  in  them  clBcwhimi ;  and,  it  mav  be,  though 
I  hare  do  positive  knoirledgo  of  tho  Tact,  that  their  unfoBsilireiiiua  Elate,  as  i¥- 
morkcd  in  tho  text,  is  also  only  partitive.  It  JB  not  difficult  to  imagino  that  thi> 
intciiEC  sqneeiinj-,  necessary  to  produce  the  olten  fantnetic  contortions  of  the  on- 
benrinp  jiariB  of  thpso  beds,  would  be  sufficient  to  crush  and  oblitemte  ant  re- 
mains of  orgnnisms  proviuiisly  proscrvod,  particularlj  if  aided  by  any  Bul»ici|iiont 
arrangement  in  tlie  molecular  agglomeration  of  tlio  rock,  of  whioh  tliiro  is 
.1       j__^  iridence  in,  at  loasl,  the  productive  portions  of  these  stnua. 
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the  nature  of  their  ore  contents,  and,  partly  on  this  account,  it  has 
been  remarked  at  the  commencement  of  this  notice  that  the  saddles 
must  nob  be  classed  indiscriminately  with,  but  rather  must  bo  consi- 
dered apart  from,  the  general  vein-system  of  the  districts  in  which 
they  occur.  Of  course  the  separation  cannot  rest  alone  on  the  ground 
of  a  change  in  the  description  of  the  ore,  since  many  such  changes, 
and  often  from  lead  to  copper,  frequently  occur  in  depth  in  true  veins. 
The  real  distinction  lies  in  the  mechanical  position  of  the  ore,  which, 
it  would  seem,  gives  a  classification  for  the  saddles  between  veins  and 
bedded  deposits ;  and  this  arrangement  will  be  further  confirmed  if, 
considering  that  the  latter  mostly  comprehend  mineral  accumulations 
introduced  from  above,  and  the  former  those  injected  from  below,  the 
agency  of  the  lums  be  regarded  in  a  two-fold  light — ^first,  as 
originally  giving  passage  to  copper-bearing  solutions,  with  which 
their  other  mineral  contents  were  at  one  time  largely  impregnated ; 
and,  secondly,  by  afterwards  permitting  a  free  electrolysis  of  the 
salts  by  which  the  copper  was  determined  to  the  fissures  in  the 
saddles,  and  by  then,  or  after,  acting  chemical  changes  resolved  into 
sulphurets  (copper  pyrites)  as  now  found.*  Thus  conceived,  the 
segregation  of  the  ore  in  the  saddles  is  a  special  phenomenon,  and 
deserves,  as  I  hope  I  may  have  succeeded  in  some  measure,  at  least, 
to  show,  a  separate  and  attentive  consideration  at  the  hands  of  phy» 
sical  geologists.  It  is  not  to  be  confounded  with  what  in  Flintshire 
and  elsewhere  in  the  mountain-limestone  mining-districts  are  termed 
"  flats,"  or  "  flat  veins,"  notwithstanding  that  it  more  nearly  resembles 
those  descriptions  of  deposits  than  any  others.  Still  it  is  widely 
different,  since  as  on  one  hand  flat  veins,  as  their  name  implies,  are, 
comparatively  speaking,  horizontal  veins,  and  often  occupy  a  plain 
corresponding  irregularly  with  the  stratifications,  so,  on  the  other 
hand,  the  constant  position  of  the  ore  in  certain  beds,  as  well  as  cer- 
tain parts  of  those  beds,  is,  beyond  all  doubt,  the  distinguishing 
peculiarity  of  the  general  phenomena  of  the  saddles. 

In  the  foregoing  observations  I  have  endeavoured  to  describe  as 
nefirly  as  possible  the  average  of  the  appearances  presented  by  the 
bearing  beds  of  the  Ecton  district  in  the  limestone ;  but,  as  before 
mentioned,  the  same  phenomena  are  observable  in  the  Upper  Lime- 
stone shales.  They  do  not,  however,  merit  any  separate  description 
beyond  the  statement  that  they  are  similarly  mineralized,  are  equally 
traversed  by  lums,  and  have  the  same  mechanical  relations  with  the 
neighbouring  veins  and  with  the  associated  strata. 

*  Where  galena  is  the  associated  ore,  copper  seldom  occurs  in  any  other  form 
than  as  copper  pyrites,  a  fact  worthy  of  remark  in  connection  with  the  para- 
gonesis  of  metallio  minerals. 


YOL.  m.  ^h  w 
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THE  FIBST  TR.VCES  OF  MAN  ON  TILE  E^VRTH- 

( Continued  fiom  fnil.  U->  pOffe  i^i.) 

Tl[b  first  person  to  verifj  llio  giiilogioal  ago  of  the  Qint-iiiiplrmFBt  straliot 
the  vnllejottbe  Sommemas  Dr.  RJgoUct,  wlioialSol  publisbedhis  "  Mrmuin 
gar  dcs  Iiistnimenta  en  silex  troav<:a  n  Sunt  Achcul  nnts  Amiens,  CT  ecHuidm 
sous  It:!  rapports  0&il(«iqiic  (4  Arcbi^Lonquf."  *  illiutnitrd.  br  liio  tuOLOt 
of  the  Wa  Dj  M.  Dutulcux,  imd  wilii  drawings  of  tbc  workeil  flints,  ifbr 
Btatiflg  lliat  on  many  occasions  the  bones  and  leeth  of  fossil  dephcolj liJ 
been  inel  with  ill  llic  same  beds,  he  adds — "  Mj  cnriosit  v  was  stroB^  o- 
cited  in  the  month  of  AnmiBt  last  fl85i),  when  M.  Dutillcui,  Membvr  i  tte 
Sociftj  of  Antiqnariea  («  Picardy,  infonncd  me  that  he  had  fonnd  Ihcniho 
Moa  or  instninienls  of  flint  ciidcnllj  worked  by  the  bond  of  maa.  Thafart. 
lion'O'cr  aittomslting,  was  the  less  so  as  M.  Boucher  dc  Perthes  hod  jumumrad 
the  Like  discoveries  at  Mencheoourt  and  at  Utiit  mill  at  QuignoD,  new  l^  pta 
of  AbbcviUp/'t 

Fii'liiic  that  tlicse  diseovpri™  supported  the  statpments  of  M.  de  P.-nlie, 
Dr.  Uigollct  thought  the  geological  question  the  mtist  importanl,  ani!  ibi'  llisl 
to  be  investi^tcd. 

Accompanied  by  M.  Buteanx,  meinher  of  the  Geological  Society  cf  Fmw, 
and  autlior  of  an  excellent  mcm<iir  "On  llie  Geology  of  the  l>cpar1nicnl  of  tif 
Somme,"  Dr.  RieoUet  inspected  the  beds  Ihemselves,  ilc  induced  also  M.  E. 
}Ifl)cr(,  the  professor  of  gcolofry  of  tlic  Eeole  Normal  Sup^rieurc  of  pMi.\ 
whn  fur  jiiiiuy  years  had  spared  no  labour  nor  travel  in  the  special  stndT  of  \'U 
qii.-irleni.-iry  deposits,  to  visit  the  excavations  at  Saint  Aehcul  aiid  Ssim  V-(A. 
Hiiil  the  de|iosi(s  at  Abbeville,  and  to  inspect  the  rich  and  curious  collection (/ 
uir-s  mid  worked  flints  of  M.  Boucher  de  Perthes. 

"At  Abbeville,  as  at  Amiens,"  sava  Dr.  Bigollet,  "the  worked  flints  aremfl 
with  solely  at  the  lower  part  of  tlie  digpnp,  in  the  midst  of  the  sand  ml 
gravel.  Some  of  those  found  al  Saint  Acheul  arc  still  covered  wilh  i 
calcareous  coating  that  at  certain  places  eiivcln|)C8  Ihe  boulders  and  gravel,  mi 
which  adiicrent  cancuc  is  met  with  only  in  this  stratum,  and  is  not  seea  in  itij 
of  I  he  overlying  Beds,  At  Sulnt-Acheul,  from  the  same  place  where  these  pn>- 
duels  of  hmnau  industry  are  met  with.  M.  Dutilleux  obtained  the  tusk  of  la 
'  hant,  and  bones  and  teeth  of  extinct  species  c'  ' 
tanee  of  which  is  dense,  and  heavy,  as  if  impreg 

perhaps  siliceous  matter,  and  iolnllj  unlike  the  Doni  .  , . 

lonnd  in  superflcial  deposits,  which  are  porous  and  light,  even  when  ihey  dile 
hack  for  fifteen  or  sixteen  hundred  years," 

"Thus  it  is  well  established," M.ltigollet  adds,  "that  these  flint  objects  air 
not  found  in  the  brick-earth  which  forms  the  uppermost  stratum,  nor  in  thf 
intermediate  beds  of  clay,  sand,  and  small  pebbles,  but  are  met  with  cielusivelv 
in  the  veritable  ditK^inm"     M.  Itigollct  collected  upwards  of  four  Lundrcd  uf 
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these  flints,  all  worked  in  the  same  manner,  althooKh  for  different  purposes. 
"For  the  most  part  there  is  a  general  resemhlance  of  form,  which  is  ordinarily  a 
flat  oval,  of  which  the  upper  part  or  thick  end  is  smooth,  remaining  in  its 
primitive  state,  while  the  sides  and  point  are  sufficiently  sharp  to  have  permited 
their  use  without  recourse  having  been  had  to  grinding.  * 

"Others  resemble  a  dagger  (poignard) ;  and  some  have  the  form  of  a  triangular 
pjnramid,  of  which  the  fastenings  (aretes)  are  very  irregularly  hollowed  out  by 
the  conchoidal  chippings  of  the  flint.  The  figures  we  have  given  will  convey  the 
form  of  these  productions  of  so  remote  an  age ;  their  medium  size  is  ten  or  twelve 
centimetres  in  their  greatest  diameter.  There  are  others  in  which  this  dimension 
13  only  eight  centimetres,  and  some  in  which  it  is  twenty-four  centimetres. 

"  When  one  has  seen  some  of  these  stones,  they  can  be  recognized  immediately 
as  belonging  to  the  diluvium.  Those  which  M.  Boucher  de  Perthes  has  found 
in  the  same  deposit  at  Abbeville  have  a  like  form  and  are  worked  in  the  same 
manner.  I  could  not  say  what  has  been  their  use  ;  and  on  this  subject  every 
h^othesis  ought  to  be  carefully  excluded,  and  we  should  content  ourselves 
with  stating  the  facts  in  all  their  simplicity." 

M.  E.  de  Marsy  also  published  a  work  on  this  subject  entitled  "  Happort 
8ur  Touvrage  de  if.  Boucher  de  Perthes  ayant  pour  titre,  'Des  Monuments 
Celtiques  et  Antediluviens' "  (12mo.,  1855). 

M.  de  Perthes  now  devotes  a  chapter  of  his  book  to  "  the  erratic  blocks, 
flints,  and  animal  debris  transported  by  ice." 

"  This  may  at  first  appear  foreign,"  he  says,  "  to  the  subject  of  this  book, 
but  one  will  soon  see  wny  I  insert  it,  and  how  transportation  by  ice  has  con- 
tributed to  the  formation  of  some  deposits,  and  consequently  to  the  com- 
mingling of  obj ects brought  from  many  ana  often  distant  points.  Hence  one  ought 
not  to  be  astonished  at  finding  in  the  diluvium  debris  of  various  origins,  or 
bones  of  animals  which  have  not  inhabited  the  same  lands,  and  even  of  the 
arms,  signs,  and  instruments  of  stone  worked  by  men  who  lived  perhaps  in 
very  different  countries. 

**  How  the  ice  has  been  able  to  transport  the  boulders,  the  bones,  and  the  dif- 
ferent detritus  which  compose  these  tertiary  layers  and  analogous  deposits 
I  will  now  try  to  explain  by  the  ideas  which  struck  me  for  the  first  time 
when  1  traversed  the  glaciers  of  the  Alps,  and  since  when  I  have  seen  on  the 
peaks  of  the  Pyrenees,  on  Etna,  and  other  mountains  those  masses  of  snow  of 
which  the  origin  is  lost  in  the  night  of  Time,  for  if  the  superficial  layers  melt 
and  are  renewed,  the  snow  beds  below  remain  always  the  same.  In  what 
manner,  then,  were  those  first  snow  beds  formed?  Why  have  they  not 
annually  disappeared  like  those  which  have  followed  them  ? 

"It  may  be  thought  that  at  different  epochs  there  have  succeeded 
without  interruption,  during  periods  of  more  or  less  duration,  violent 
storms  of  snow,  of  which  the  consolidated  masses  have  at  certain  points  over- 
topped the  trees,  filled  up  v^leys,  and  enshrouded  mountains,  tne  earth  for 
a  great  part  of  its  surface  presenting  an  immense  plain  over  which  there 
reigned  but  one  season — winter. 

"  This  snow  has  consolidated  and  maintained  itself  throughout  a  vast  period 
of  time ;  at  this  hour  even  it  has  not  entirely  disappeared,  we  see  its  remnants 
in  our  glaciers. 

"  It  was  the  melting  of  the  snow  of  the  plain  and  on  the  slopes  of  the  moun- 
tains which  produced  a  last  deluge.  But  before  this  deluge  swept  the  earth, 
it  is  possible  that  entire  families,  especially  of  the  hcrbivora — depnved  of  food, 
since  it  was  buried  under  that  icy  sheet — ^had  been  annihilated ;  or  if  they  were 
not  suddenly  destroyed,  the  alteration  of  climate  would  have  arrested  their  re- 
production. One  can  comprehend  that  from  this  snowfall,  and  from  its  con- 
tinuance, there  would  have  resulted  a  great  leing^i^tVoiL  ol  ^\^  ^isiKjRj^^t^ 
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rTcn  in  IhnM  rountrios  whirh  the  storm  bad  spared.  Thus  in  Trsuu,  ^itn 
(inliiis  Hiid  »  trojiicttl  vfCP'Mion  fionrished  before,  by  reason  of  ihi-rhm**' 
tt^iiiitcmturc,  luil;  uorllii^m  plimts  voiild  be  produced,  or  iho^  wludi  wi  m 

"  Frir  lljc  Riune  icoaon  the  uumsls  of  hot  climntea  of  vhicb  «e  find  tltf  bMt 
would  have  ceased  to  appear  there,  Mid  to  mulcipiT.  It  tnigbt  bt  cdijedtd  Iha 
the  cause  being  destrojcd  and  the  snow  mcltrd,  tte  rffect  oo^t  Iocok*' 
the  iRinperatuTO  to  rctnrti  to  what  it  previously  wna.  TtuIt,  if  iLit  IkiwU 
bwn  umvcntiil ;  but  it  is  uot  bo,  witncas  the  polar  ices  anil  all  the  gbmi4 
the  iiiouiilains ;  witness  >bolhcc«iMcr  aspect  of  all  the  unpemraolstnlxidk 
carlii,- — n  reduction  of  tempcrnture  which  maj  lure  oatcd  from  Ihit  fB) 
eatiielTHin. 

"  ^Vhsl  would  tend  nlso  to  prove,  up  to  k  certain  ]Munl,  tJicte  dtia^a  d 
snow  arc  thn  skeletons  of  mnmniollo  found  in  Siberia  with  their  Oob.  &dfc 
CMling  thciii  i)u  the  spot  at  the  moincot  when  thcj  were  full  of  lifr^  (hit  an, 
■inoe  LnraHfomied  into  solid  iee.  could  alone  Accomplish  such  a  nnii  te 
con  cotuprclicnd,  too,  bow  these  Hoimkls,  flTiug  from  the  suddoi  ud  rata 
sinni),  w«c  arrested  hj  Ihi^  sea.  and  when  cnlirelj  covered  br  the  noB,  ns 
fn«cii  and  hardened,  their  bo^  haTc  been,  bo  to  spcAk^  etcnaliMl  fa 
Ibi-T  wouUl  have  been  able  to  endure  tor  nulUons  of  years  atill  IntbrMment^i 
the'  ameliuntion  of  the  temperature  or  somo  fortuitous  circnmstanee  U  M 
hrviught  about  the  melting  of  the  ice  wliicli  enTeloped  them.  Henoetkqitt- 
titj  of  their  bones  which  still  covers  Nova  Zctnbla  and  a  part  of  Sibon,  baa 
so  well  preserved  thst  the  ivoij  of  their  tnsVs  is  esteemed  nc«rlv  eq««l  W  <«. 
It  is  tlien  pcrlmpaat  the  bottom  of  some  glaeicrpuudpr  some  aviilanchc,  aria',!* 
of  the  enormous  blocks  of  polur  ice  tliiit  wc  shall  End  aiilwliluvian  man;  uid  n 
«iUiiot  be  niercljhis  bones  that  we  shall  sec,  but  the  man  entire,  sudiuk'i! 
when,  pnt  to  sleep  bj  the  cold,  death  surprised  him,  and  the  icy  presaxic; 
winding  shed  enveloped  him  like  a  flj  m  amber. 

"The  world  will  treat  tbia  aa  a  reverj;  hut  how  miiny  ftrtile  foresicit!. 
which  our  fathers  had  treated  as  fables,  have  been  rcaliBcd  P  HownianjWbm 
rejected  in  our  incredulilj  will  be  manifest  trulhs  to  our  dcse«ndjuits  !  Lew- 
iug  here  the  s])eculatiTe,  aikd  reluming  to  the  positive,  wc  regard  this  deiua 
of  snow  as  the  result  of  a  sudden  cause  which  has  not  jet  entirely  ceitci 
The  pohff  ices  uid  our  glaciers  date  not  froni  the  cmition  of  ihc  fbbfc 
iind  many  ages  have  elapsed  before  the  earth  received  these  icy  aho»fn. 
Moreover,  at  the  end  of  the  snowy  cataclvsm,  and  even  after  the  gr«l 
breaking  up  of  the  iec  and  the  deluge  which  followed  it.  the  eUcicrs  mi 
nmrc  cousiuerable  and  extended  much  fartbfr  tlian  in  our  time.  Bloeis  of  itt 
bmkeu  out  by  the  waves  and  from  seas  remote  floated  within  sight  of  oor 
coasts.  Stranded  by  the  temiwst,  or  by  the  heaving  of  the  waves,  Ihrj 
covered  entire  regions  even  in  the  temperate  tone.  In  their  melting  thcj  btt 
left  on  (he  soil  those  masses  of  granite,  of  Bandstone,  and  other  rocks  vhirh 
arc  called  erretif  blofh ;  masses  too  ponderous  to  have  been  brought  whtre 
Hf  now  And  them  by  the  effort  of  a  mere  current  of  water. 

"  Tlic  position  alone  of  tbc4C  blocks  would  prove  that  thev  hiid  been  itlaci'd  . 
there  not  by  a  simple  horiiiontal  impulsion,  but  by  3  pcrpcadieiilar  action,  tint  ' 
is  to  say,  by  a  successive  sinking,  or  a  movement  from  above  to  below, 

"  Placed  in  the  interior  of  the  iceberg,  or  perhaps  on  its  surface,  each  blocli. 
in  proportitin  as  the  ice  melted,  sunk  nearer  to  the  ground  or  ujKin  another 
block  which  before  it  had  taken  there  its  erect  position.  It  is  then  on  the  soil. 
or  on  the  first  sunken  block  that  the  second  finds  a  basb  where  we  now  see  ii, 
as  upon  a  pedestal. 

eiplain  these  superpositions  of  stones 
I  them,    and   one  cannot   com|irchend 
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how  it  could  be  done  by  a  cmrent  of  water,  however  powerful  it  may  be 
supposed.    A  torrent  overthrows  but  does  not  pile  up. 

"  One  sees,  then,  torn  off  at  their  base  by  tne  weight  of  snow,  these  rocks 
precipitated  from  the  moiintains  in  their  icy  envelope,  launched  afterwards 
into  the  sea  by  the  waves  and  torrents  or  by  their  own  impidsion,  driven  bv 
the  winds  and  currents  from  ocean  to  ocean,  just  as  the  polar  icebercs  still 
are.  These  have  been  carried  towards  the  coasts,  and  afterwards  by  the 
irruptions  or  conflux  of  the  seas  thrown  over  the  interiors  of  the  lands.  There, 
when  their  icy  vehicle  has  disappeared,  they  were  dropped  on  the  soil  where  we  see 
them  at  this  hour,  demanding  of  us  why  tney  are  there  when  no  other  analogous 
production  shows  itself  either  in  the  vicinity  or  even  in  the  same  r^on. 

"  If  we  admit  the  carriage  of  these  granite-blocks  and  others  by  ice,  there  is 
still  greater  reason  for  recognizing  the  possibility  that  the  smaller  bodies, 
bones,  and  debris  belonged  originally  perhaps  to  latitudes  very  remote. 

Although  we  can  not  concur  in  tne  very  speculative  view  set  forth  in  it, 
nevertheless,  M.  Boucher  de  Perthes*  third  chapter  "  on  the  afiBnities  of  form 
and  use  of  the  stones  called  '  celts'  of  all  epochs  and  of  all  countries,"  is  one 
of  considerable  interest.  Here  he  justly  observes  that  what  has  mainly 
prevented  their  study  being  seriously  taken  up  has  been  the  want  of  books 
upon  the  subject.  "  If  some  ancient  authors,"  lie  says,  "have  spoken  of  them, 
it  is  incidentally,  and  without  attaching  any  great  importance  to  their  origin, 
or  saying  a  word  about  the  circumstances  of  their  discovery,  or  the  pkce 
-whence  tney  have  come.  In  none  of  the  States  of  Europe,  except  Denmark 
and  Sweden,  have  I  seen  any  collection  of  them  which  deserves  that  title.  The 
objects  exposed  in  our  museums  without  any  certificates  of  their  origin,  may 
contribute  to  the  ornament  of  a  gallery,  but  not  to  the  progress  of  science. 
Isolated  thus,  they  tell  us  nothing  of  the  history  of  men,  nor  of  their  first 
steps  upon  the  earth. 

"  I  have  endeavoured  to  avoid  this  reproach  of  isolation  or  doubtful  origin  by 
not  admitting  as  typical  a  single  fragment  of  which  the  circumstances  were  not 
perfectly  reliable,  and  which  was  not  accompanied  by  a  sample  of  the  earth 
whence  it  came. 

"  That  which  strikes  us  at  once  in  these  thousands  of  worked  flints  from  all 
parts  of  the  world  is  their  general  likeness.  Grathered  from  the  turf-pits  of 
the  Somme  or  the  marshes  of  Sweden,  Denmark,  or  Greenland,  they  resemble 
each  other  so  much  that  one  would  think  they  were  made  by  the  same  work- 
men. Moreover,  between  these  productions  of  the  north  and  south,  between 
these  industrial  essavs  of  nations  separated  by  the  seas,  there  is  a  striking 
resemblance,  which  l>ccomes  more  apparent  as  the  objects  are  larger  ana 
simpler. 

"  When  one  reflects  upon  it,  this  does  not  differ  from  that  which  daily  passes 
under  our  eyes.  Children  in  every  country  have  the  same  delights  and  the 
same  desires — hence  even  the  same  playthings.  If  they  have  not  got  them, 
they  invent  them  and  make  them. 

"  Thus,  too,  the  primitive  peoples — ^those  great  children  of  Nature — ^have 
acted :  all  had  the  same  weapons  because  they  had  the  same  passions.  Every- 
where alike  is  it  that  with  a  club,  a  stake,  or  a  sharpenea  stone,  men  have 
begun  to  kill  each  other  when  they  have  thought  that  their  hands  were  not 
sufficient. 

"  Everywhere,  too,  similar  wants  have  necessitated  similar  tools  and  utensils. 
Knives,  vases,  combs,  spades,  bows,  arrows,  fish-hooks,  have  been  simultaneously 
mvented  by  peoples  without  communication  with  each  other. 

"  Not  only  have  these  races  had  need  of  arms,  household  goods,  and  tools,  but 
they  required  also  finery, idols,  amulets,  talismans,  and  ornaments,  and  lastlv,  com- 
memorative signs,  which,  substituted  for  word  aiid^^t\ii^«\iv:kV\2si^^<$^b^ 


374  TH£   GEOLOQIST. 

figBTN  And  wriiing ;  for  tbere  is  no  tribe  eo  poor,  so  bnitaj,  so  liiUe  idnnl 
u  cDlirdj  to  dn  vithoDt  them. 

"]|  is  In  tbe<wUcctijigof  lliFse  sigii.1,  is  biinKine  fhfTO  togetlifiandcM- 
nanng  them,  that  1  have  specJAUj  devoted  mysdf-  Before  amiunnganM- 
iMlurnd  flint  in  the  class  ot  I^pes,  I  have  assured  mjsetf  that  tltii  l.n«i* 
iii«t  with  in  Tuioni  lonililies.  A  single  exam[^  was  do  proof;  I  uol j  uhBinJ 
thoi^  of  Khieh  1  bud  assumbled  a  nTtMo  number  of  like  examples. 

"  Vic  diatio^nish  aiDinigut  t)ie  drawings  which  I  bare  cicen  thr  &i 
tipcH  or  cbantotcrs  from  lho»e  which  are  nut.  Since  mrlast  pubUnliui  J tiK 
liuffrricntrd  the  nmnber  ot  these  ehararters,  which  now  «c««^  tiul  of  ibt 
letters  of  tiiiT  alphabet,  Tliat  I  niaj  be  forgiven  for  this  contparifoa,  i(  bH 
HO  luixunlous  OS  it  seems ;  for  in  tbes«  hieroeljphica  of  stone  I  beUere  i  bm 
Mcu  a  rcvealiuff  of  the  primitiTe  writiog,  ruidue  original  means  of  mnmiittiK 
thought  iKTond  speech. 

"  I  hnrc  Beurcned  closel;  for  the  ke;  to  this  langiiaee  of  stones ;  but  (>  i 
nrneh  hiager  time  was  that  of  the  hiePi^lyphies  asked  of  imdcDt  l^pl,  "A  i 
is  oni;  in  our  dflvs  that  Chammllioa  fomid  it.  Wc  do  not  despair,  tks,^ 
arriving  at  ihe  eiplanatioQ  of  tnese  antediluvian  signs.  Less  nutoenw  n^ 
less  oomplex  than  the  Egyptian  and  AssjriaD  hieroglypbics,  ther  oagbi  to  k 
of  easier  solution. 

"  Kesumbg  our  preceding  subject,  we  say  liese  signs  eiist,  that  is  eertab:  tW 
thej  are  also  the  work  of  men  caiinol  he  doubled ;  and  Ihst  IhfV  are  not  lie  r- 
suit  of  a  simple  caprice  i«  proved  bj  tbeir  number  atvi  'iiclr  ii>">^t--!i'  analogj. 

"If  thev  be  the  work  of  men,  ana  it  work  repent  (il  !■  ■  ■■■-■!  lo  pot- 

ration,  the  work  miipt  have  hnd  an  obieet  and  an  .■  i       ■nniiin^ 

men  would  have  been  more  simple  and  mure  i|;ii'  ■!  .  '  :.i  is  lu 

say,  would  have  bad  less  eiperienee,  fewer  topira  of  remembrance,  fewer  I«ib 
of  comparison,  and  hence  ouibraeing  fewer  and  less  profound  ideas;  but  tlicj 
were  not,  anj  more  than  ourselves,  wanting  in  sense,  nor  would  thev,  anj  iDoit 
than  we  would,  take  trouble  for  nothing — lliat  is  to  soj,  without  any  olgeet  or 
any  need.  If  they  have  made  signs,  if  they  have  made  Ibem  in  great  numba), 
it  13  because  they  were  useful. 

"  Now  if  it  were  neither  as  trinket  nor  ut«nsil,  it  follows  that  it  was  as  a  mrms 
of  being  iinderstood^as  an  intellectual  or  lelieious,  representative  or  mm- 
memorative  sign — a  sign  materializing  a  thouSit,  rendering  ii  palpable— in 
short,  representing  a  divinity  like  our  idols,  a  value  like  our  monev,  or  a  ptt- 
pctuation  like  our  writing. 

"  Of  all  these  versions,  wlitcbever  we  may  adopt,  one  can  but  see  in  three 
types  of  stone  the  result  of  a  thought,  the  desire  lo  transmit  it,  and  to  renda 
it  enduring. 

"  If  these  signs  are  ranged  in  a  certain  order,  if  in  their  diversity  they  bare 
amongst  themselves  similarity  of  material,  size,  make,  or  workmanship,  it  wilt 
be  still  more  difficult  to  doubt  that  by  their  relationships  it  may  not  have  heta 
wished  to  extend  and  complicate  the  idea — that  is  to  say,  to  create  phrases  by 
the  combination  of  words,  and  of  pages  by  the  linking  together  of  phrases  ? 

Writing,  such  as  civilized  peoples  understand  and  practice  it,  is  a  science; 
but  this  seienec,  so  complex  now,  has  not  always  been  so;  like  every  other 
crcntcil  thing  it  has  had  its  beginning.  This  beginning  has  been  simpfe,  as  it 
is  slQl  amongst  savages;  for,  I  repeat  it,  I  do  not  believe  that  any  are  so  abso- 
lutely unlettered,  ignorant,  or  unmt«lligent  as  not  to  have  any  scripture  what 
ever.  Is  there  amongst  ourselves  a  man  reputed  to  know  neither  how  to  read 
or  write  thai  has  hot  his  own  P  Ask  this  clown,  this  mechanic,  this  labourer- 
he  writes  his  accounts  in  his  own  mwmer,  but  he  Kritfa  them. 

"So  ftlsoall  iheburrowbg  peoples;  they  write  on  the  sand,  on  the  trees,  on 
the  rocks.     I(  is  thus  that  tie^  indurate  their  meeting  (jl^ces  for  war,  for  the 
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chase,  of  love,  or  of  holidajr.  Bv  conventional  signs  they  announce  to  their 
friends  their  victories  or  their  defeats,  the  number  of  their  killed  and  of  their 
prisoners.  By  the  number  or  the  form  of  the  stones  placed  on  his  sepulchre 
they  explained  the  name,  the  quality,  the  exploits  of  a  defunct  chieftain. 
While  alive  he  had  made  them  wnte  tnem  on  his  body  by  means  of  tattooing, 
which  is  less  a  mere  ornament,  as  it  has  so  long  been  thought,  than  the  bio- 
graphy of  the  man  and  of  his  ancestors. 

"  These  traces  drawn  upon  the  earth,  these  trees,  these  rocks,  these  stones 
placed  in  certain  order  or  grouped  in  varied  number,  such  was  the  first  writing 
of  these  antediluvian  peoples.  Men  like  us,  those  first-bom  made  that  which 
we  have  made  since.  As  their  ideas  enlarged  and  complicated  themselves  they 
complicated  also  the  means  of  communicating  them ;  their  signs  became  more 
▼aried,  more  complex,  more  moveable.  Not  finding  everywhere  these  signs  or 
the  material  proper  to  fabricate  them,  they  carried  them  with  them.  It  is  thus 
that  the  Romans  carried  with  them  their  penates  and  their  household-gods. 
Some  Asiatic  and  African  nations  still  do  the  same ;  their  relics  and  their  gods 
are  the  characters  of  their  tongue.  With  us  also  has  not  each  saint  his 
symbol  ? 

"  If  each  individual  or  head  of  a  family  had  had  only  those  signs  which  belonged 
to  himself  they  would  have  been  understood  by  those  around  him,  as  his  wife 
and  his  children,  but  he  could  not  have  commumcated  with  his  neighbour.  He 
had,  then,  besides  these  special  signs,  or,  if  you  please,  this  household  lan- 
guage, general  signs  intended  for  all.  Hence  the  analogy  of  types  from  dis- 
tances so  great  and  in  countries  so  diiferent.  They  have  been  introduced 
as  men,  becoming  more  numerous,  spread  out  from  the  cradle  of  their  fore- 
fathers." 

It  is  thus  our  French  author  has  let  his  imagination  have  play,  and  persuaded 
himself  that  he  has  found  out  the  characters  which  constituted  the  first  and 
universal  material  language.  We  cannot  say  that  on  this  point  our  faith  is 
great  in  the  accuracy  of  M.  de  Perthes'  conclusions,  but  his  speculations  are 
suggestive;  and  we  have  more  than  once  turned  our  thoughts  from  these 
ethereal  theories  to  those  great  monoliths  (of  which  the  so-calTed  Bniid  stones 
and  Druid  circles  in  our  own  lands  arc  examples)  tliat  are  found  seemingly  distri- 
buted nearly  all  over  the  world,  presenting  m  regions  far  apart  from  each  other 
remarkably  similar  characters ;  — everywhere  massive ;  of  local  material ;  of  the 
simplest  workmanship;  everywhere  older  than  every  other  architectural  erection; 
everywhere  of  unknown  origin ;  and  everywhere  with  the  strongest  marks  of 
the  highest  antiquity.  Is  it  possible  these  may  be  the  venerable  monuments 
of  the  first  wanaering  nations  ?  I  know,  of  course,  the  opinions  of  our  best 
antiquaries  on  Britisn  monuments  of  this  class ;  but  I  am  by  no  means  per- 
suaded of  their  sepulchral  origin,  still  less  that  many  of  them  have  ever  been 
covered  by  mounds  of  earth.  Not  a  stone,  nor  a  coin,  nor  a  relic  of  any  kind 
has  ever  been  discovered  in  or  near  them  that  could  give  a  datum  to  their  erec- 
tion. And  the  situations  in  which  they  are  placed  are  very  remarkable  and 
diiferent  from  those  usually  selected  for  burial-mounds,  or  barrows. 

I  think  there  is  no  point  bearing  on  these  remarkable  discoveries  of 
stone-weapons  which  should  not  be  thoroughly  considered  before  rejection. 
From  the  wildest  theories  at  this  moment  we  may  be  led  to  the  discovery  of 
important  facts. 

The  way  in  which  M.  Boucher  de  Perthes  accounts  for  the  great  number,  in 
certain  localities,  of  these  flint  objects  is  singular  and  fanciful,  and  the  passage 
is  worth  transcribing. 

"  Any  one  visiting  me  may  count  them  by  thousands,  and  yet  I  have  kept 
only  those  which  presented  some  interest.  From  those  beds  which  I  have 
csLUed  ''Celtic"  I  have  seen  them  drawn  in  barrows  to  m«tAlt»^\k^Y^iic3Rs>sx<ss^ 


SrC  THE  GBOUK1I3T. 

TOiuls :  one  imiilil  hnvE  thoaglit  a  showfT  of  tfaom  bail  ffJIen  fram  Ou  d^  1 
hove  explaiiipd  lliis  by  the  ptmanjfc  o(  an  Jirmy,  of  which  each  vnniomli 
believe  himself  under  the  obligitlicu  of  throning  one  of  these  atones,  nnt« 
\t»s  worked,  ou  tlie  sepulebrc  of  a  chief,  or  on  Lhe  place  where  he  hid  tm  ' 
hilled.  And  the  multitude  of  signs  is  oul;r  a  small  part  of  those  licit  eiini 
for  fjl  those,  the  malerisl  of  ithich  was  wooiij,  soft,  or  soluble,  Iimt  fr 
appeared." 

Hesiuningthc  previous  tqiic,  M.  de.  Perthes  concludes  bis  ehaptet  vilk  ftc 
following  remarks ; — 

"leoliergs  floaling  from  one  sc«  to  anotbfr  will   explain  not  nnSjtbejn- 
scnce  of  nvks  and  o(  minerals  in  countries  where  there  enista  neither  qtuirr 


inof  tbem,buta]so  tlicinvsterie9orBpontaDetnis<rcgetalion,or  IIkhiiUs 
appearancB  of  beings  previousW  unknown.  Bulb»,  grain,  ^rnis,  eeei.  tirrB. 
lides,  and  larvai  even,  protcctwlbj  those  walls  of  icv,  branog  all  U 


uU  shocks,  all  contacts,  could  the;  not  preserrc  almost  indefinite];  their  liul 
power  and  tbcir  productive  virtaer  HaTe  there  been  made  in  this  nspect  i£l 
possihle  experiments,  and  is  it  known  up  t-o  wliat  point  ice  is  the  proiertorirf 
life  ?  Snow,  is  it  not  so  F  Are  there  not  nunierous  vegetalilea  and  em 
aniiimls  that  it  defends  from  the  destruction  which  woald  be  broagit  npos 
them  b;thc  sudden  vnmtiousoF  the  atmosphere  P  Doesprcn  the  most  intan 
frost  kill  oertaiii  ereatnreap  No;  and  from  frozen  to  the  extrat  thallboc 
limbs  break  tike  glass  have  breu  rc-animntcd  by  a  gradual  transtticai  fram  t^ 
excessive  cold  to  a  moderate  temperature.  In  our  ^nds  are  tluxe  not  &^ 
and  insects  sciied  b;  the  icx,  which,  aeeminglj  dmd,  revive  in  the  Bpnief 

"One  ought  aLsolo  look  at  (lie question  under ita purely  geoIogicalrBatiots, 
and  decide  it  the  ideas  that  I  have  mooted  ou  the  transport  of  erratic  tilofki 
bj  flnatiug  icobcrgs  rould  not  be  sppliei!  to  the  fomiatinn  of  certain  banks  ot 
deposits.  That  would  inform  us  bow  these  worked  stones  arc  to  bo  found  on 
pomts  very  far  from  those  wheuoe  they  had  come. 

"  After  the  necessary  iuTeatigations  on  the  movement  of  the  glnciets  of  tke 
Alps,  on  the  augtaetitation  or  tbc  reduction  of  their  masses,  conld  wr  at 
establish  some  ealcalation  as  to  the  greater  or  less  antiquitT  of  the  last  gttil 
invasion  of  the  snows,  and  of  the  inundation  which  would  hare-  rcsulttJffflDi 
their  sudden  or  gradual  melting  P  If  a  part  of  our  rivers  were  fedbjik 
draining  of  suow-watcr,  it  is  evident  that  the  mass  of  the  wat«ts  of  thBe 
rivers  ought  to  bave  decreased  with  the  dimbution  of  the  fall  of  sdo». 
Everything  lends  to  show  that  water^ranrses;  at  present  hardly  navigable,  bart 
been  deep  rivers.  Our  largest  European  riven,  if  one  judge  by  the  extent  u( 
Iheir  volleys,  which  b  their  entireties  ought  <o  be  their  ancient  beds,  bad  Ihu 
ten  lunea  more  water  than  now-a-days.  This  reduction  has  been  attribuUJ 
to  the  destruction  of  forests,  which  certainly  ought  to  go  for  something;  bnl, 
accorditig  to  my  ideas,  the  decrease  of  the  mass  of  snows  has  contrihultS  mm* 
more  to  this  result.  Lastly,  why  does  less  snow  fall  than  fonucrly*  Tlu« 
deluges  of  snow,  arc  they  perioiliciJ  't  Should  we  sec  again  some  dav  lh( 
earth  re-covered  with  this  wmding-shcet,  that  for  ages  to  come  would  tlirou 
it  into  a  sleep  of  death  from  which  it  would  only  be  lirnivn  by  another  wattrj 
dehige,  would  tliis  deluge,  by  its  fecundatmg  oose,  restore  to  it  its  vegeta- 
tive heat,  and  its  first  fertility  P    Great  questions, 

"  Without  seeking  to  read  the  future,  let  us  profit  by  what  wc  have  ondt* 
our  eyes  to  enlighten  the  past,  and  let  us  not  reject  the  light  which  we  have." 

CTo  be  cQitlinued.} 
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ON  THE  OSSIFEROUS  CAVERNS  AT  ORESTON. 

By  Henry  C.  Hodge. 

(Continued  from  page  344,  vol.  iii.) 

In  concluding  this  paper,  allow  me  to  remarkthat  if  the  deductions  to  which 
I  have  arriyea  be  correct,  some  data  will  have  been  afforded  for  explainmg, 
through  the  agency  of  analogous  chemical  changes  and  their  resulting  products, 
the  cause  of  some,  at  least,  of  the  various  distinctive  characters  presented  by 
those  rocks  which  constitute  that  portion  of  the  earth's  surface  formed  from 
the  decomposition  of  previously  existing  rocky  masses.    I  will  not,  however, 
take  up  your  time  with  any  lengthy  arguments  to  stren^hen  my  position  in 
such  a  manner,  but  will  merely  attempt  to  give  a  very  brief  description  of  what 
X  conceive  we  may  not  unreasonably  mfer  has  taken  place  during  past  ages  of 
the  world's  history,  remarking  on  the  various  geological  formations  in  the 
^neral  order  of  their  occurrence ;  and,  firstly,  I  would  durect  attention  to  the 
imnortant  bearing  the  chemical  changes  described  may  be  presumed  to  have  on 
th7  solution  of  the  question  as  to  the  geological  equivalence  of  the  Old  Red 
Sandstone  rocks  of  Scotland  to  those  of  our  Devonian  era.    I  have  before 
adverted  to  the  occurrence  of  red  sand  in  a  decomposed  slaty  seam  of  the 
Plymouth  limestone,  and  would  add  that  such  red  sand  is  a  frequent  result  of 
the  decomposition  of  its  dolomite,  and  that  sandy  beds  of  a  similar  kind  are 
also  not  un&equent  in  the  limestone  itself.    If  we  call  to  mind  the  fraementaiy 
condition  of  the  fossils  of  the  Old  Red  Sandstone  strata,  it  may  not  oe  consi- 
dered unreasonable  to  suppose  that  they  have  been  formed  from  the  decom- 
position of  rocks  similar  to  those  of  our  Devonian  limestones,  in  which  iron 
Eyrites  was  much  more  abundantly  distributed.    If  this  be  true,  there  must 
ave  been  generated  at  this  period  an  enormous  quantitv  both  of  carbonic  acid 
and  of  sulphate  of  lime — the  former  no  doubt  required  for  the  sustenance  of 
the  luxuriant  ve^tation  of  the  succeeding  coal  period,  and  a  most  active  agent 
in  producing  similar  chemical  changes  to  those  I  have  just  now  endeavoured 
to  explain — and  the  sulpha  of  ume,  under  the  reacting  influence  of  the 
organic  matter  (assisted  by  the  hii^h  temperature  of  that  penod),  being  changed 
to  sulphide  of  calcium,  and  simultaneously,  through  the  influence  oi  the  car- 
bonic acid,  again  becoming  resolved  into  carbonate  of  lime — changes  still 
traceable  in  the  waters  of  the  present  day.    At  the  same  time,  too,  with  the 
formation  of  tliis  carbonate  of  bme,  and  the  presence  of  such  large  amounts  of 
carbonic  acid,  it  is  reasonable  to  conclude  that  the  waters  mi^ht  be  charged 
with  other  salts  and  carbonates  ^together  with  alkaline  chlorides,  from  their 
solvent  action  on  the  substance  of  decaying  plants^,  viz.,  bicarbonates  of  iron 
and  magnesia  with  those  of  lime,  such  depositing  with  admixed  clayey  mud : — 
Firstly,  those  valuable  argillaceous  carbonates  of  iron  of  the  coal  measures, 
and  tlie  immense  excess  of  carbonic  acid  contributing  to  undermine  the  founda- 
tions of  the  rocks,  and  interstratify  them  with  the  coal ;  after  this  depositing 
the  mountain  limestone,  and  the  resulting  fluid  from  these  products  readily  to 
be  obtained  from  the  decomposition  of  pyrites,  now  form  beds  of  gypsum,  and 
with  sand  the  New  Red  Sandstone,  and  the  remaining  waters,  now  almost 
divested  of  their  lime,  proceed  to  dolomize  the  submarine  calcareous  rocks, 
effacing  thus  in  part  the  record  of  their  first  existing  ot^asASB!k&. 
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been  pouring  forth  their  sulphur,  and  meteoric  stones  (found  by  Bersdius 
and  others  to  contain  two-thirds  at  least  of  all  the  elements)  fall  fre- 
quent to  the  earth ;  the  actively  combining  oxygen  forms  with  these  products 
sulphate  of  iron,  staining  red  the  crag,  and  in  our  oldest  rocks  deposit  minera 
Teins  and  beds  of  tin ;  the  oxygen  absorbed,  reducing;  action  now  ensues,  and 
the  metallic  salts  of  copper,  iron,  silver,  lead,  and  zinc  form,  in  the  veins  of 
Tarious  geologic  age,  metallic  sulphide,  just  in  the  order  of  their  differing  solu- 
biliW  or  disposition  for  each  other ;  last  of  all,  the  noble  metals  platinum  and 
gokC  refusing  to  combine  with  such  as  these,  are  found  in  drifted  sands  with 
the  more  ancient  streams  of  tin. 

But  now  the  elemental  strife  increases,  some  of  the  opening  to  our  caves  are 
closed,  bone  breccias  are  formed,  the  glacial  or  boulder-dritt  and  clay  conceal 
the  mouths  of  others,  and  at  length  the  earth  is  without  form  and  void,  the 
waters  gain  the  mastery,  and  over  them  in  darkness  moves  alone  the  Spirit  of 
their  Great  Creator. 


PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Geological  Society  op  London. — January  18, 1860. 

1.  "  Notice  of  some  Sections  of  the  Strata  near  Oxford."  By  John  Phillips, 
MIA.,  LL.D.,  F.R.S.,  Pres.  G.S.  &c. 

Prom  the  Yorkshire  coast  to  that  of  Dorset,  evidence  of  unconformity  be- 
tween the  Oolitic  and  the  Cretaceous  strata  is  readily  observed.  This  is 
especially  seen  in  the  neighbourhood  of  Oxford,  where  it  is  difficult  to  trace 
out  correctly  the  limits  of  the  Lower  Cretaceous  beds.  The  Oolitic  rocks 
having  been  deposited  whilst  the  relative  position  of  the  laud  and  sea  was  being 
changed,  many  of  the  deposits  are  subject  to  local  limitation ;  thus  the  Cora^ 
Una,  Oolitic,  and  the  Calc-grit  die  out  rapidly,  and  the  Kimmeridge  Clay  comes 
to  rest  on  the  Oxford  Clay.  It  is  on  the  denuded  surface  formed  by  these 
irr^ular  beds  that  the  Lower  Cretaceous  beds  have  been  laid  down.  From 
then:  close  propinquity,  the  sand-beds  of  different  ages  are  scarcely  to  be  de- 
fined as  Oolitic  or  Cretaceous,  and  the  occurrence  of  fossils  only  can  secure 
their  distinction. 

At  Culham,  near  Oxford,  a  clay-pit  is  worked,  which  presents  at  the  top 
three  feet  of  gravel ;  next  about  twenty  feet  of  Grault  with  its  peculiar  fossils : 
then  nine  feet  of  greeiHsh  sand,  with  a  few  fossils ;  and  lastly,  twenty-three 
feet  otKimmeridge  Clay,  with  its  peculiar  Ammonites  and  other  fossils.  The 
intervening  sand  contams  Peden  orbicularis  (a  Cretaceous  fossil),  Thracia 
depressa,  Cardium  siriaiulum,  and  an  Ammonite  resembling  one  fo^ind  in  the 
Kimmeridge  Clay.  Although  this  sand  at  first  sight  resembles  and  yields  a  fossil 
found  in  the  Lower  Greensand,  yet  it  is  probabJy  more  closely  related  to  the 
Kimmeridge  Clay.  In  the  railway-section  at  Cfulham,  the  Kjmmeridge  Clay 
is  overlaid  by  a  sand  equivalent  to  that  of  Shotover  Hill;  whilst  the  Gault, 
which  lies  on  it  unconformably,  with  that  of  the  clay-pit.  At  Toot  Baldon 
also,  though  Lower  Greensand  probably  caps  the  hill,  yet  an  Oolitic  ammonite 
was  found  on  the  eastward  slope  of  the  hill,  in  a  ferruginous  sand,  lying  con- 
formably on  the  Kimmeridge  Clay.  From  these  and  other  instances  the  diffi- 
culty of  mapping  the  country  geologically  may  be  shown  to  be  very  great. 

2.  "On  the  Association  of  the  Lower  Members  of  the  Old  Red  Sandstone 
and  the  Metamorphic  Eocks  on  the  Southern  Margin  of  the  Grampians."  By 
Prof,  k  Harkness,  F.R.S.,  F.G.S. 

The  area  to  which  this  paper  referred  is  the  ttaict  V^\X!^\^\;«««ii%\Ki&s^aB\ssck. 
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niid  Stnilhcan),  including  the  Roalh-cast^m  fl«&ks  of  the  Grampiam  fotthvi 
two-lhiriia  o{  Iheir  ponrsp.  Metamorpliic  rocks,  lnip<rock«,  the  hamtma 
Midilio  members  of  the  Old  IW  Series  (Uie  (armcr  being  EUulsUa^  lad  Ik 
lulln  conelomer&tc),  arc  Ilie  constituent  rod:-in&sfcs  of  the  distnct,  •adgni 
it  il9  TicculioT  phfgioJ  fcsturea.  The  mode  in  which  these  ro<^  ate  mipii<cI 
is  well  c):hibitcd'in  the  section  on  the  ooaal  (at  StooehxTcnX  wd  «"  U»  Brnnl 
STtious  in  Ihc  iiitemr  wliere  atreurits  Inr  bare  llip  roefc».  Sectiom  U  9m» 
hiiven,  Glcnbiimie,  Sirnllifiiiliws,  North  t«k.  West  Wattr  of  IdUmot,  CnU 
Wntcr,  Soulli  E^k  nnd  rrosen,  Waii^)wric,  Dutikcld,  Stiathesni.  ud  CW 
artuej,  were  dcacrilii'd  in  detail. 

Agninst  the  ncnrl;  vcrtieul.  but  somewhat  north -west^rlj  dippbg  nrta- 
ninrphic  sriiists  (which  Boniclinies  iiieludji  eonfonnablr  limestones),  roatpit^ 
Unf-iloties,  but  usual);  sepnnilcd  from  Ihrm  bj  trajvroeks,  having  theoM 
strike,  "thnt  flagstones  pilch  to  the  south-east,  bnt  retain  s  high  angle  an; 
friim  the  scblstn,  and,  in  many  pkeea,  itro  intercalated  with  beds  of  Ii^ 
The  lowcrpurple  flagstones  itre  unTossillieTous  ;  but  bicber  up  tracks  of  Ttu- 
taceans  (ProlicknUei)  have  been  discovered  bj  the  Rev,  H.  MitchelL  lie 
grpj  tossilifetous  flagstones  of  Forfarshire  succeed,  still  with  a  •torp  di|i. 
Conglomerates  sucoced,  m  beds  having  a  lesa  inclina^iou,  gradaaUj  beaouiig 
wore  and  more  horiMintal  as  tliev  reach  the  low  eountrj. 

The  axis  of  the  elevation  of  tbc  Gnnnpiaos  thus  appears  to  be  along  their 
soiilhcm  m.u^ir,  niid  lo  he  ninrkci!  by  the  trap-roeks  separating;  the  meti- 
mnriil-'"  '■'■\:\  '■."  "r-'t  'li'-  'wry\-  tl -i ^1  ones  of  the  Old  Red  aerit's,  and  givingt^ 

IevIii'  'p.    As  the  metan.orphic  rocks  of  tlie  Gnir 

piiii  ■-,  llicir  ri'lation  lo   Ihc  other  old  roctsuf 

Sco(lmLLiii(diffin\![  H>  ik'tcrniiiic, 

3.  "  (It,  the  Old  Red  SiiiuKlQiie  of  the  South  of  Scotland."  Bj  ArchibJd 
Geikie,  Esq.,  F.G.S,,  of  the  Geological  Survej  of  Great  Britain. 

This  paper  was  the  result  of  a  scries  of  explorations  carried  on  at  intenali 
from  Girvan  to  St.  Abb's  Head.  The  lirst  part  related  to  the  geojosj  of  the 
border-district  of  Lanark  and  Ajr,  near  Lesmabagow,  The  Silunans  ud 
Lower  Old  Red  sandstones  of  that  district,  as  fonoerl;  pointed  out  ht  Sir 
Roderick  Murcbison,  form  one  consecutiTe  series.  They  are  tr»vBised  bj 
erent  numbers  of  felstonc-dykes,  and  are  disposed  in  longitudinal  folds,  ranging 
imm  north-east  to  south-west,  the  Silurian  strata  forming  the  axis  of  eact 
anticline.  Both  series  are  overlaid  unconformable  by  Carboniferous  stnit 
belonging  to  the  horizon  of  the  Mountain  Limestone  group  of  Scotland.  The 
features  of  this  unconformity  are  well  displayed  all  round  Lesmahagov,  vhert 
an  enormous  series  of  Lower  Old  Red  sandstones,  more  than  ten  thous^d  feet 
thick,  have  their  truncated  edges  overlapped  by  gently  inclined  beds  of  Cai^ 
boniferous  sandstone,  shale,  and  limestone.  The  whole  of  the  Lower  Carboai- 
ferous  group  and  the  upper  Old  Red  Sandstone,  amounting  in  all  to  at  least 
six  thousona  or  eight  thousand  feet,  are  here  wanting.  But  as  the  junction  ti 
the  Carboniferous  Limestone  with  the  Lower  Old  Red  is  traced  towards  ihe 
cost,  the  thickness  of  strata  between  Ihe  two  formations  gradually  increases, 
until  at  the  Fentlaud  Hills  the  whole  of  the  Lower  CBi-bomfcroua  series  and  a 
considerable  part  of  the  Upper  Old  lied  have  come  in ;  and  these  strata,  as  at 
Lesmabagow,  rest  quite  unconformably  on  Ihe  hose  of  the  Lower  Old  Red 
Sandstone  and  the  higher  beds  of  the  Upper  Silurian.  Uenoe  it  becomes 
apparent  that  in  the  south  of  Scotland,  as  in  Ireland,  there  is  a  great  physical 
break  between  the  Upper  Old  Red  Sandstone  and  the  lower  part  of'^  that 
formation. 

The  author  next  pointed  out  the  chnracter  of  the  Upper  Old  Red  Sandstone 
in  East  Lothian  and  Berwickshire ;  showing  that  it  graduated  bj  imperceptible 
stages  into  the  Iiowcr  CubooifcTOua  Mii£toaca,  and  formed  with   these  one 
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^▼rcat  petralogical  series.  The  fonner  wide  extension  of  the  Upper  Old  Red 
•Sandstone  throughout  the  south-east  of  Scotland  was  shown  by  the  height  at 
M-hich  it  occurs  among  the  Lammermuirs.  These  hills  must  unquestionably 
have  been  covered  by  it ;  and  hence  the  denudation  of  the  south  of  Scotland 
will  eventually  be  shown  to  be  one  of  the  ^eatest  which  this  country  has  under- 
cone.  The  author  concluded  by  sketching  the  physical  geograpny  of  South 
bcotland  during  the  Upper  Old  Red  San£tone  period,  in  so  far  as  it  was  in- 
dicated by  the  facts  presented  in  this  paper.  He  showed  that  the  rate  of  sub- 
sidence was  probably  much  greater  in  the  eastern  than  in  the  western  districts, 
inasmuch  as  the  whole  of  the  vast  series  of  Upper  Old  Red  and  Lower  Car- 
bouiferous  sandstones  had  accumulated  in  the  Lothians  and  Berwickshire 
before  the  base  of  the  Lesmahagow  hills  began  to  be  washed  by  the  waves  of 
the  encroaching  sea. 

February  1, 1860. 

1.  "On  some  Cretaceous  Rocks  in  Jamaica.'*  By  Lucas  Barrett,  Esq., 
T.G.S.,  Director  of  the  Geological  Survey  in  Jamaica. 

On  the  north  side  of  Plantain-Garden  river,  three  miles  west  of  Bath,  shale 
and  limestone  overlie  conglomerate.  The  limestone  contains  Inoeeramus,  Hip- 
jpurites,  and  Nerinaa.  Higher  up  the  river  similar  fossiliferous  limestone  occurs 
in  vertical  bands,  succeeded  by  conglomerates,  which  separate  it  from  massive 
porphyries. 

On  the  medial  ridge  of  mountains,  also,  at  an  elevation  of  two  thousand  five 
hundred  feet  above  the  sea,  Hippurite-limestone,  with  black  flints  containing 
Ventricitlitesy  rests  on  porphyry  and  hornblende-rock.  These  igneous  rocks  are 
interstratified  with  shales  and  conglomerates. 

2.  "  On  the  Occurrence  of  a  mass  of  Coal  in  the  Chalk  of  Kent."  By  R. 
God  win- Austen,  Esq.,  F.G.S. 

This  piece  of  coal  was  met  with  in  cuttiiu^  the  tunnel  on  the  Chatham  and 
Dover  Railway,  between  Lydden  Hill  and  ShepherdswelL  It  weighed  about 
four  hundred  weight,  and  was  four  feet  square,  with  a  thickness  of  four  inches 
at  one  part,  increasing  to  ten  inches  at  another.  It  was  embedded  in  the  chalk, 
where  the  latter  was  free  from  faults.  The  coal  is  friable,  hi^hlv  bituminous, 
and  bums  readily,  with  a  peculiar  smell,  like  that  of  retino-aspnalt.  It  resem- 
ble-s  some  of  the  Wealden  or  Jurassic  coals,  and  is  unlike  the  true  coal  of  the 
coal-measures.  Mr.  Godwin- Austin  stated  his  belief  that  thb  was  a  block  of 
lignite  or  coal  of  the  preceding  Jurassic  period  lifted  off  by  ice  during  the  Cre- 
taceous period,  and  drifted  away  Uke  the  granitic  boulder  found  inthe  Chalk 
at  Croydon. 

3.  "On  some  Fossils  from  the  Grey  Chalk  near  Guildford."  By  R.  Godwin- 
Austen,  Esq.,  F.G.S. 

In  the  cast  of  the  body-chamber  of  a  large  Nautilus  elegant,  from  the  Grey 
Chalk  of  the  Surrey  Hills,  near  Guildford,  the  author  found  numerous  speci- 
mens  of  Aphorrais  Parkinsoni,  with  fragments  of  Turriliies  tuberculatus.  Am- 
monites Coupei,  A.  varians,  and  Inoceramus  coHcentricus,  The  author  believes 
that  the  specimens  referred  to  were  accumulated  in  the  shell  of  the  Nautilus, 
possibly  by  the  animal  having  taken  them  as  a  meal  shortly  before  death,  at  a  dif- 
ferent zone  of  sea-depth  to  that  in  which  the  Nautilus  and  its  contents  sank 
and  became  fossilized.  Mr.  Godwen- Austen  referred  to  these  specimens  as 
being  indicative  of  the  contemporary  formation  of  different  deposits  with  their 
pecimar  fossils,  at  different  sea-zones ;  of  the  transport  of  tne  inhabitants  of 
one  zone  to  the  deposits  of  another;  and  as  a  possible  explanation  of  the 
abundance  of  small  angular  fragments  of  mollusKs,  echinodermS)  and  <sr^- 
taccans,  in  the  midst  of  the  very  finest  Ciet&oeo\\&  9ed^«^« 
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♦.  "  On  the  Probablr  Events  which  succeeded  the  Olosc  of  the  Crwrnmu 
Ppriod."    iSj  S,  V.  Wood,  jun.,  Esq.     Communicated  hj  S.  V.  Wood.  Em, 

F.O.S. 

T\w.  objcet  of  this  paper  wa^  to  sho\T  thnt  the  close  of  ttie  Seioondcir  poind 
was  followed  bj  the  tormnliun  of  a  conCmeat  harui^  a  grvat  extent  ^nrn  ran 
to  wtst,  wnd  at  that  time  eliipfly  occnpring  low  latitudes  j  that  this  diitttia 
of  continent  prevailed  throughout  the  T<?rtiHr>  period ;  aud  that  in  eaiaio  per- 
tlona  of  the  southern  hemisphere,  partioularlv  m  Auslndja  »ad  New  Ze^iid, 
tliere  have  been  prcserred  portions  of  the  ^econdar^  coatinent  with  ijiJitfl 
remnants  of  the  Sceoodar;  inatnmaliii  and  gjgBiitic  bird.<t.  These  ooacloniat 
were  arrJTed  at  bj  a  consideration  of  the  direclion  of  tlic  priufipal  lolcuie 
axes  in  the  Secondarv  and  Tcrlior;  periods.  The  Secoudarr  EKMiiioent  n 
(the  author  conaidcreS)  miinlj  influenced  in  the  notthcru  hemispUeTC  1^  'li 
cauic  axes  which  cuoic  into  aetion  at  the  dose  of  the  CarbouifeToo^  ad 
conlbiied  through  the  Secondnrr  Period.  These  axes  we«  that  of  tk 
Onral,  that  of  the  north  of  England  prolonged  into  Portngid,  and  th«t  c(  tke 
AlleghanieA,  haring  all  a  nortli  and  south  diroctioi^  anperveuing  upon  vdcm 
uns  naviuBft  direction  at  right  augles  to  them,  which  had  prevailed  duiiielk 
Newer  PiutBOZoic  period.  Prom  this  circumstiuioe  ao  inference  was  wsn 
that  the  Secondnry  euntinenta  had  generalh  a  (rend  from  north  to  tmik. 
goTerued  bj  voloiuiic  hands  liaving  this  direction;  wliile,  ns  ihe  Seeoiiduj 
formalions  indicate  a  great  extent  of  B«i  over  the  northern  hemisphere,  i)k 
bulk  of  tbi?  SccoadaiT  continent  lay  in  the  soatbcm  heniisjtbere. 

Tlip  ck'valion  of  the  bed  of  the  Cretaceous  sea,  it  was  inferred,  w»  due  lo 
volc;iiiio  fnvrcs  iicliug  from  cast  to  west ;  niid  llic  .luthor  adduced  cvidiinwof 
tliis  action  liaving  become  perceptible  during  the  later  part  of  the  Cretaceoib 
period.  He  considered  that  the  direction  of  all  the  Post-cretac«)us  lines  ot 
volcanic  action  governed  the  direction  of  the  continent  during  the  ?(st- 
cretaceous  period,  and  pointed  out  that  these  were  all  in  an  easterly  aad 
wealerlj  direction,  coincident  with  the  existing  volcanic  band  which  extradi 
from  the  Azores  to  the  Caspian,  and  thence  (with  an  uitervai  of  intense  eanli- 

Juake  action  between  the  Cas^>ian  and  Bengal)  extends  to  the  Societv  Isin. 
[c  concluded  that  they  gave  rise  to  a  continent  extending  from  the  Carribboan 
Sea  to  the  Society  Isles— many  reasons  uniting  to  show  a  land-coimcxion  be- 
tween America  and  Europe  at  the  dawn  of  the  Tertiary  period,  the  submerpii 
continent  of  Oceanica  also  indicating  tlio  easterly  extension  of  Southern  .\sa; 
and  that,  since  this  continent  receded  to  the  north  at  the  daMU  of  the  Tertian 
period  before  Ihe  inroad  of  the  Niitmnulitic  Sea  (which  stretched  from  the 
south-east  through  Western  Asia  and  Southern  Europe,  and  was,  as  the  author 
conceives,  the  oceanic  equivalent  of  the  Eocene  basins  of  Europe)  the  gteatfr 
portion  of  the  deposits  formed  in  the  interval  between  Cretaceous  and  £<>ceiie 
times  ranst  be  now  under  the  Southern  Oceans. 

The  author  then  adverted  to  tlie  circumstance  that  the  recent  great  wingless 
birds  and  tlie  nearest  Uving  attuiities  of  oU  the  Sccoudarr  mammalia  yet  knon 
occur  only  in  the  southern  hemisphere.  From  this,  and  from  some  considera- 
tions as  to  the  vejretation,  he  concluded  that,  while  parts  of  the  Secondary  con- 
tinent yet  remain  in  that  hemisphere  incorporated  more  or  less  into  the  Posl- 
cretaceous  continent,  other  parts  of  it,  such  as  Australia  and  New  Zealand, 
have  remained  isohited  np  to  the  present  time  to  an  eileut  sutficient  to  pre- 
clude the  migration  of  mammalia  and  wingless  birds.  He  inferred  that  llie 
wingless  birds,  excepting  the  swift  Struthionida;,  have  been  preserved  solely 
by  isolation  from  the  camivora,  which  do  not  appear  as  an  important  familv 
until  the  Pliocene  age ;  and  he  instanced  the  Gastromis  of  the  Eocene  (which 
had  aflinitics  with  the  Solitaire  and  Notomis)  as  evidence  that  the  apterous 
^birds  had  sunivcd  until  that  ?Gnod. 
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An  inference  was  then  drawn  that  the  remains  of  the  Secondary  continent, 
accumulated  to  the  southward,  caused  cold  currents  to  flow  to  tlie  southern 
shores  of  the  Post-cretaceous  continent,  causing  the  extinction  of  the  bottom- 
feeding  and  shore-following  Tetrabranchiata,  to  which  Mr.  Wood  attributes  the 
destruction  of  the  Cestracionts  which  fed  on  them,  and  that  of  the  marine 
Saurians  that  fed  on  the  Cestracionts.  The  preservation  of  the  Dibranchiata, 
on  the  contrary,  was  attributed  to  their  being  ocean-rangers.  The  extinction 
of  the  Megalosauria  he  attributed  to  the  effect  produoed  on  vegetation  by  the 
alternation  of  dry  seasons  during  the  year,  brought  about  l)y  a  great  equatorial 
extent  of  land — the  extinction  ot  the  nerbivorous  Megalosauria,  by  this  cause, 
involving  that  of  the  carnivorous. 

The  author  also  alluded  to  the  contiguity  of  volcanos  to  the  seas  or  great 
"waters,  which  he  considered  to  admit  of  explanation  by  every  volcanic  elevation 
causing  a  corresponding  and  contiguous  depression,  which  either  brings  the  sea 
or  collects  the  land-dramage  into  contiguity  with  the  volcanic  region ;  and  in 
conclusion  he  alluded  to  the  law  of  natural  selection  and  correlation  of  growth 
lately  advanced  by  Mr.  Darwin,  in  the  soundess  of  which  he  asserted  his  belief. 


February  15,  1860. 

1.  "On  the  Probable  Glacial  Origin  of  some  Norwegian  Lakes."  By 
T.  Codrington,  Esq.,  F.G.S. 

The  lakes  referred  to  were  those  frequently  found  situated  at  a  short 
distance  from  the  head  of  the  several  fjords  on  the  western  coast  of  Norway. 
The  fjord  and  the  valley  in  which  such  a  lake  or  "  vand"  lies  are  parts  of  one 
great  chasm,  with  perpendicular  sides,  often  thousands  of  feet  high.  The 
valley  generally  shows  traces  of  the  former  existence  of  a  glacier,  and  is  now 
traversed  by  a  rapid  river,  which  falls  into  a  vand  or  lake  six  or  seven  miles 
long,  rarely  a  mile  wide,  and  veiy  deep.  The  lake  is  separated  from  the  fjord 
by  a  mass  of  rolled  stones,  shingle,  and  coarse  sand  roughly  stratified,  and 
sometimes  rising  one  hundred  and  twenty  feet  above  the  lake.  Through  this  an 
outlet  has  been  cut  to  the  fjord,  a  distance  varying  from  about  one  to  four 
miles.  On  the  side  towards  the  lake  this  mound  is  terraced ;  and  at  the  upper 
end  of  the  lake  similar  terraces  are  sometimes  seen.  The  author,  with  some 
doubt,  attributes  the  accumulation  of  this  terraced  barrier  to  glacial  action. 

2.  On  the  Drift  and  Gravels  of  the  North  of  Scotland.*^  By  T.  F.  Jamieson, 
Esq.     CJommunicated  by  Sir  R.  I.  Murchison,  E.G.S. 

in  a  former  communication  the  author  gave  an  account  of  some  features  of 
the  Pleistocene  deposits  along  the  coast  of  Aberdeenshire,  showing  that  in  cer- 
tain localities  remains  of  marine  animals  occur,  of  a  character  similar  to  those 
met  M-ith  in  the  later  Tertiary  beds  of  the  Clyde  district,  and,  like  them,  in- 
dicating the  presence  of  a  colder  sea.  In  the  present  paper  the  author  treated 
of  the  Drift  of  the  higher  grounds  in  the  interior  of  the  country,  more  especially 
as  regards  that  part  of  Scotland  lying  between  the  Moray  Eirth  and  the  Eirth 
of  Tay.  The  following  phenomena  were  more  particularly  described; — 1.  The 
upper  gravels,  their  distribution  and  origin ;  2.  the  marine  drift  of  the  higher 

f  rounds  and  of  the  higliland  ^lens ;  3.  tne  striated  and  polished  rock-suriaces 
eneath  the  Drift ;  4.  the  high-lying  boulders,  and  the  dispersion  of  blocks 
from  the  Ben  Muic  Dhui  Mountains.  The  probability  of  extensive  glacier- 
action  before  tlie  formation  of  the  Drift,  the  extinction  of  the  land-fauna  pre- 
ceding the  Drift,  and  the  sequence  of  events  during  the  Pleistocene  period 
were  then  dwelt  upon ;  and  the  author  expressed  liis  opinion  that  the  following 
course  of  events  may  be  supposed  to  have  occurred  in  the  Pleistocene  history 
of  Scotland.  1st.  A  period  when  the  country  stood  as  high  as,  or  mrobahl^ 
higher  than  at  present,  with  an  extensive  deveVopmeikX.  ol  ^<;ivex&  ^soaNass^-'sRfe, 
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vtiich  polisbfd  and  striated  the  suhjaoent  ro^js,  tnuispoTtcd  hmbt  d  lb 
errntic  blocks,  destroyEd  Ibe  pre-esisUifcg  ftiluvium,  and  left  lunch  boofiki-cani 
in  rarioua  places,  loudly.  To  tlus  sncceeded  a  period  of  mbmeigmcr,  vIm 
the  ata  grtMuaU;  adruuccd  until  almost  Ihc  nhole  Dountry  vas  eottni.  Ha 
was  the  time  of  the  marine  drift  with  O-Otkiiog  ioc.  The  beds  with  an^ic  Mk 
belonged  to  it,  and  some  of  the  brick-clajB  arc  probably  bol  the  fine  mod  if 
tbe  de«prr  parts  of  the  same  Hea-bottom.  3rdJy.  The  iknd  emerged  fniB  Ihe 
■water,  durinff  which  emergence  the  preceding  dnft'beds  suffered  uinch  den^ 


C*liot)  than  it  DOW  has,  and  becaine  vtamtdti 
various  islands  were  probably  also  buc« 
less  in  conjunctioD.  The  p'rcseut  assembla^  of  aniniab  and  phuta  mdully 
migrated  luther  from  adjoiniDf;  Uudi).  Glaciers  niaj  bave  still  been  tamri  a 
favoitmblfl  places,  but  probahri  never  refrained  the  former  exlension.  4lUy. 
The  land  sunk  again  uutil  the  sea  in  most  places  rettcbed  a  heu;bl  of  Fnai 
thirty  l«  forty  feet  above  the  present  tide-mart.  Patches  of  foreet-groaaJ 
were  suhmerccd  along  the  coast.  The  clays  and  bods  of  silt,  formmelfae 
"  corses"  of  the  Forth,  Tay,  and  other  rivers,  n-ere  aceuintilat«l,  at  »al  s 
the  post-leriinry  beds  of  the  Clyde,  &c.,  dfscribed  by  Mr.  James  Smiii,  tk 
shells  of  which  agree  with  those  of  our  present  seas,  Stfalj.  An  eleratjoitl 
length  took  place,  by  which  the  land  allnmed  its  present  le»el.  As  Mr  Staiil 
has  shown,  this  probably  occurred  before  the  Iloman  invasion ;  but  Ihut  hud 
hod  previously  ^t  mto  the  eouulry  ap|iPBrs  from  thr  fact  that  the  elFTStcd 
beds  of  silt  near  UUsgow  contain  overturned  and  swamped  canoes  with  Ootx 
implements. 

March,  14, 1360.— L.  Homer,  Esq.,  President,  in  the  Chair. 

The  following  eommunications  were  read  :^ 

1.  "On  the  Occurrence  of  LintfHla  Cmfnfri  in  the  Coal-mcasnrrs  of 
Ihirham."  By  J.  W.  Kirkby,  Esq.  Communicated  by  T.  Davidson,  E«|, 
F.G.S. 

As  the  Lingtila  Crrdnrri  of  Geinili,  formerly  known  only  in  the  Perminn 
rocks  fLower  Permian  of  Germany;  Marblnte  of  Dnrham  and  Northumbrr- 
land),  DBS  of  late  been  found  by  Mr.  Kirkby  in  the  Coal-measures  at  ikf 
Ityhope  Winning,  near  Sunderland,  he  offers  this  notice  as  of  interest  both  as 
to  the  discoveij  of  another  species  common  to  the  faunn  m'  the  Carboniferous 
and  Permian  eras,  and  as  iUustrative  of  some  of  the  physical  conditions  whieh 
obtained  during  (he  deposition  of  the  Upper  Coal-measnrcs  of  the  North  of 
England,  the  occasional  occurrence  of  lliis  Uxgula  proving  that  marine  con- 
ditions prevailed  at  intervals  in  the  Durham  area  during  the  accumulatiou  of 
those  deposits. 

The  species  now  known  to  be  common  to  the  Carboniferous  and  Permian 
fauna  (besides  L.  Crfdiirri)  are  Terfbratula  Sarmlia,  Mart.  (T.  inifflaia,  Schl.), 
Spiri/era  Urii,  Elera.  (Marttnia  Clanngaiut,  Kmg),  SpiriferiHa  emiula,  Schl. 
(Sp.  octoptieata.  Sow.),  Camarophona  Cmmena,  Mart.  {TfrebraittUi  SeiMkeimi, 
V.  Bueh.),  CanaTopkoria  alobulina,  Phil,  {Tenhralnla  rkoaboidea,  Phil.),— on 
the  authority  of  Mr.  Duvidson;  Cglherf  elcmffala,  Miinsl,,  C.  iaonutta,  M'Coy, 
Batrdia graeilii,  M'Coy, — on  the  authority  of  Mr.  Rupert  Jones;  Gyracaalliii 
jhrmotui,  Ag.^according  to  Messrs,  King  and  Howse ;  PiitUei  Braadli*^, 
XindL,  Trigomoearprnt.  Nofffgeralki,  Brong.,  SiffiUaria  rmi/urtiiii,  Bronp.,  Ca/zi- 
mlet  approxiaaiut,  Brong,,  and  C.  iiueqiuila  (F),  Brong., — coilecled  by  Mr. 
Howse  in  the  lowest  Permian  sandstone,  from  the  preeeding  list  of  Carboni- 
ferona  species  found  also  in  tlw  ttrmiaii.  «,v»J».  oS  TlMtbun,  we  arc  able  (sajs 
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the  author)  to  see  at  a  glance  the  specific  relationship  (so  far  as  at  present 
known)  which  exists  between  the  ufe-groups  of  the  later  paleeozoic  periods. 
The  generic  affinity  of  these  gronps  has  long  been  noticed.  This  affinity  and 
other  apparent  indications  of  a  want  of  systematic  difference  originated  the 
proposal  that  the  Permian  should  be  included  in  the  Carboniferous  system; 
and  Mr.  Kirkbjr  considers  that  the  existence  of  the  several  recurrent  Carboni- 
ferous species  in  the  Permian  rocks  strongly  supports  this  view,  and  that 
"  Permian"  should  be  retained  only  as  a  subordinate  term. 

2.  '*  On  the  Rocks,  Ores,  and  other  Minerals  on  the  property  of  the  Maraois 
of  Breadalbane  in  the  Highlands  of  Scotkmd."  By  C.  H.  G.  Thost,  Esq. 
Communicated  by  Prof.  J.  Nicol,  F.G.S. 

After  noticing  generally  the  mica-schists  of  the  district,  with  its  limestone 
or  calcareous  schist,  ana  occasional  roofing-slate,  the  author  proceeded  to 
describe  first  the  porphyry-vein  (half  a  mile  wide),  containing  silver-ore,  copper- 
pyrites,  grey  copper-ore,  iron-pyrites,  and  molybdena,  and  crossing  a  vein  of 
non-metalliferous  greenstone,  at  Tomnadasham,  on  Loch  Tay,  opposite  Ben 
Jjawers.  He  then  pointed  out  the  probable  connection  of  the  existing  great 
valleys  with  lines  of  fracture  due  to  igneous  violence.  The  veins  at  Ardtalla- 
naig,  containing  heavy  spar,  and  ores  of  zinc,  copper,  and  iron,  were  next 
noticed.  At  Correbuich  there  are  two  sets  of  veins  in  the  calcareous  scliist ; 
those  having  a  north  and  south  direction  contain  argentiferous  galena  and 
traces  of  gold.  The  most  eastern  hills  on  Loch  Tay,  in  the  neighbourhood  of 
Tay  mouth,  abound  with  quart  zose  veins  containing  copper-pyrites,  iron-pyrites, 
and  galena.  The  iron-ore  of  Glenqueich,  and  the  seri)entme  and  chroinate  ot' 
iron  at  Corycharmaig,  where  graphite  and  rutile  also  occur,  were  next  noticed. 
At  Lochearn  Head  there  are  galena-veins  in  calcareous  schist ;  here,  too,  some 
auriferous  arsenical  pyrites  has  been  found.  Lastly  the  author  described  in 
some  detail  the  lead-bearing  veins  of  Glen  Fallich  and  Tyndrum,  which  have 
been  worked  for  many  years. 
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Hammkrs  op  Stone  and  Flint. — The  daily  discoveries  of  implements  of 
flint  and  stone  throughout  Yorkshire  and  other  counties  in  Englana  have  often 
Ciiused  people  to  wonder  and  ask  the  same  questions  which  are  made  by 
**  Inquirer"  in  your  "  Geologist"  of  last  month ;  and  having  been  for  several 
years  a  collector  and  storer  of  implements  of  flint  and  stones,  you  yrill  perhaps 
allow  me  through  your  pages  to  make  as  concisely  as  possible  a  few  remarks 
on  the  hammers  in  my  own  collection,  and  in  the  public  collections  in  London, 
Dublin,  and  Edinburgh,  from  which  I  have  no  doubt  "  Inquirer"  and  others 
may  draw  conclusions  of  such  a  nature  as  will  satisfy  their  curiosity,  enlighten 
their  understanding  and  give  pleasure  to  all  who  make  matters  of  this  d^rip- 
tion  their  study.  In  a  magazme  devoted  to  a  science  of  so  much  importance 
as  Geology,  it  cannot  be  expected  that  you  can  devote  so  much  space  to  re- 
marks which  have  not  a  direct  bearing  on  the  subjects  to  which  your  pages  are 
generally  dedicated ;  but  the  finding  of  so  many  uiplements  of  stone  and  flint 
at  great  depths  helow  the  surface  of  the  earth,  which  have  been  made  by 
human  beings,  having  created  a  great  amount  of  interest,  I  may  perhaps 
trespass  more  on  your  space  than  I  otherwise  should  liave  done. 

In  the  collections  mentioned  there  are  a  great  (^mkolUI^  ^A\!«ssi2K«!c^\  ^-^vbl^ 
VOL.  in.  ^  ^ 


vl  sevpnlj.  Tlicir  shapes  rjiry  consideniHy,  Mid  no  doubt  thcr  were  ntAe  fir 
TMOUs  Special  purposes.  One  of  Ibp  hammers  in  niT  M>llection  has  been  m 
well  presfTved  accp  in  the  earth  ^nTcrljing  the  chalk  in  the  townsliip  nf  Brid- 
lingtuu)  thnt  it  sbowB  the  mode  in  whii^  it  was  made.     It  is  fiye  and  ihiM- 

8 Dorter  iuchra  long,  two  and  a-quartcr  wide,  and  Mbout  6vt  indies  in  omn- 
ircDM;  an  oblanK  ovnl,  inelbed  to  be  Battened  on  tbc  sides.  Alcn^  ad 
MrosB  the  irholc  □!  the  exterior  it  shows  the  indeulatians  and  lines  of  mmf 
by  the  tool  «ith  whieli  it  was  made.  It  has  no  bole  to  hold  a  shaft.  Tie  MB 
of  this  bammFT  is,  as  before  stat^^d,  oblong,  and  tapering  towards  one  enlrf  it, 
as  are  some  of  the  tools  nr  wciiponi  enlled  "  celts. 


Tlie  outlines  of  Ihe  bammcr  in  qncslior  are  as  nbove.     The  mode  in  «K;ci 
the  handle  was  fuateucd  to  lliis   itistnirncut  nus  no  doubt   bv  having  a  plijib 
stick  wound  round  the  smaller  end,  and  the  two  ends  brtiught  into  iniia- 
poaitioii  aiid  tied  fast   li^ther,  as  a  sniilh  fastens  a  rod  round  the  chisd  »itt 
which  he  cuts  hot  iron.     It  will  be  seen  ut  a  glance  that  \rbcn  the  instruoKnl 
was  thus  fastened,  and  Ihe  (hick  cud  was  struck  against  but   object,  tbu  lie 
wedge-like  form  of  tlic  hummer  would  no  ^    ' '  -..    i     .....  . 

the  oftener  it  was  used  tlie  tighler  it  ■ 
fastening  it.     Tliis  hammer  is  of  sondslon 


e  it  to  be  held  tight,  jtil 
)uld  be  held,  by  the  mode  used  in 
of  a  rather  fine  grain. 


IJgD.  £.— Siuubloiichiuimuirwith  driUsd  holo. 

Another  hammer  in  my  coUcclion,  made  of  sandstone,  having  a  hole  in  It  for 
a  handle,  and  is  made  in  shape  somewliat  like  the  sketch  (Fig.  a).  The  hole  ii 
decfilj  splayed,  and  was  no  donbt  made  by  rolaiory  friction,  as  nibbing  witli 
another  liardcr  stoue  and  the  use  of  sand  and  water ;  ycl  as  the  slono  hammer 
descended  to  much  more  modem  limes  than  weapons  of  the  same  malerii 
metal  may  have  been  employed  in  making  the  aperture. 

Several  examples  of  hammers  having  the  holes  for  the  handle  made  by  » 
metal  drill  have  come  before  my  notice;  and  others  are  menlioned  at  pate  7S 
of  the  CalaJogue  of  the  Museum  of  the  Royal  Irish  Academy,  which  niuseuni 
contains  the  greatest  quaatitj  of  im5\CT[«nA4  va  fJjiiit  mA  ^aS.  of  any  public 
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ooUection  In  the  United  Kingdom,  but  not  by  any  means  so  great  a  variety  as 
my  own  moseam. 

Where  metal  was  used  in  making  holes  in  hammers,  the  sides  of  the  aper- 
tures are  cylindrical,  and  in  some  cases  the  circolar  lines  left  bj  the  tool  may 
be  seen.  There  are  many  instances  of  this  in  the  hammer-heads  m  the  Museam 
of  the  Hoyal  Irish  Academy.  Where,  on  the  contrary,  a  stone,  with  sand  and 
water  was  used,  the  edges  of  the  aperture  are  deeply  splayed  on  each  side,  and 
the  septum  broken  through,  as  shown  in  some  of  my  examples,  as  also  in  a 
number  both  in  the  Dublin  and  Edinburgh  Museums.  From  examination  of 
the  several  specimens  I  come  to  the  concmsion  that  in  the  earliest  and  rudest 
the  position  chosen  for  the  hole  was  first  chipped  or  punched  into  a  hollow,  or 
indentation,  and  then  by  the  process  of  a  rotatory  or  grinding  action  with  a 
hard  stone  adapted  for  the  purpose,  and  sand  and  water.  One  half  of  the  work 
of  making  the  hole  being  tnus  accomplished,  by  the  like  process  the  opposite 
side  of  the  hammer  was  worked  out  until  in  the  centre  or  near  it  the  apertures 
met.  The  commencement  of  this  process  may  be  seen  in  several  ovoia-shaped 
stones,  and  a  series  of  objects  illustrating  the  process  of  the  formation. 


Lign.  3.— Stono  haumior  with  complete  perforation. 

The  third  hammer  in  my  collection  is  one  made  of  granite  of  a  form  quite 
uncommon,  great  pains  having  also  been  taken  in  its  manufacture.  It  is 
ground  all  over  its  external  surface,  and  partakes  of  the  axe  and  hammer  in 
shape,  the  hole  in  its  centre  being  sround,  and,  from  appearances,  it  was  put 
upon  a  shaft,  the  small  end  of  which  passed  through  the  top  of  the  hammer, 
and  a  pin  w^as  driven  through  the  shaft,  and  it  was  thus  fastened  to  the  handle ; 
tlie  under  side  of  the  hammer  rested  on  a  thicker  or  collar  part  of  the  handle, 
left  wide  to  allow  the  under  side  of  the  hammer  to  rest  upon  it.  I  give  you  a 
sketch  of  this  hammer  from  a  drawing  taken  some  time  ago.  Much  more 
might  be  said  about  such  implements  had  I  time^  for  want  of  which  I  conclude 
these  remarks  by  stating  that  the  hammers  were  made  by  chipping,  boring,  drill- 
ing, and  rubbing,  and  the  first  hammers  could  be  made  without  the  use  of  metal. 

Metal  might  be  known  but  yet  not  worked  for  or  into  hammers.  Finally 
I  would  observe  that  hammers  are  made  of  almost  all  the  hard  stones  that  are 
found  in  England ;  but  it  is  not  my  intention  to  describe  their  lithological  cha- 
racters, but  simply  to  state  that  the  rudest  of  them  are  frequently  made  of 
softer  stone,  ana  that  those  which  were  intended  for  special  purposes  were 
made  in  a  careful  manner,  highly  wrought,  and  of  more  durable  material. — 
Edward  Tindall,  Bridlington. 

The  Great  Monoliths  at  Boroughbridge. — Sir, — ^Having  had  occasion 
to  visit  Boroughbridge  during  the  time  of  the  last  Bamaby  Fair — so  named 
in  consequence  of  its  occurring  each  year  on  the  day  of  St.  Barnabas, 
I  took  the  opportunity  of  examining  the  extraordinary  monoliths,  better 
known  to  the  people  at  the  old  borough  and  vicinity  as  the  "Devil's 
Arrows."  As  these  remarkable  obelisks  are  spoken  of  by  almost  all  topo- 
graphers, antic[uarians,  and  geologists,  I  think  it  will  not  be  out  of  place  to 
iiand  you  a  brief  description  of  them  and  of  the  observations  made  by  me. 

The  stones  at  present  standing  arc  three  in  numViei.    'IV^a  teX.^  ^'t  *0a.^  ^s««k 
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vbioli  bears  moat  towards  llic  nortli,  mtasan«  tweiitT-fi»B  fret  fire  indm:  tU 
■cooud  iiicaiures  eevuuteeu  fitet  tiiree  inclies,  the  third,  or  tlut  ttann  «ktdi 
■tuids  DMiat  towards  tbc  sonUi,  bna  n  mensunMnent  of  fiftet'n  ferl  fif;bl  iMe^ 
in  cironmfereaK.  Tbc  mnisurcnKats  were  made  with  a  lapr  four  lod  baa 
tbc  Burfnce,  tftlccn  m  aet^rntJitj  aa  pgsiiible.  Tbeir  tides  jutrl^e  M  bix  «( * 
DODTex  form.  The  nidcs  of  tbc  fint  moDoUl  b  incasuird  M-vcn  luid  s-tuK  fttf 
bj  four  fert  three  ilicb«s,  the  second  four  feet  tbrre  isclies  by  itmt  fort  Cm 
inchis,  >iiul  the  third  four  (ect  eight  inches  bj  four  fivt ;  but  tbc!«  side  swomi*- 
ments  arc  only  approxitnotc,  their  tides  b<-ingao  uucTen  and  iiregnUr  it  m  difr 
Oult  to  obtain  nieaBuremeats  with  aaj  drgrve  Oi  aivunu^,  bcnor,  to  takf  lit 
wbole  girt  Bt  onco  is  the  best  meaiu.  Their  altitudes  1  hkd  not  (be  reifamUt 
with  me  for  asoertiuiulig;  liovcvcr,  nccotdiitfftoGuuglt,  as  quoted  br  I'liifbair 
Phillips,  in  his  "Rivers,  Mountains,  and  Scs-coast  of  Vorksbire"  tp^Si. 
«ecoDa  edition),  "The  norlbem  ntone  is  uxtcen  Nid  a-hidf  fet^  by  dfhlj-taff 
iDches,  the  middle  one  twcntj-one  and  a-half  fettt  bj  fiflj-fifc  ajid  s-qDina 
Incbes,  and  the  soulbem  one  twcutj-two  hud  n-balf  by  four  at  font  sad  s-Uf 
feet  above  tbe  ground."  Tlie  distance  of  the  eilerior  manolilhs  i»  rr»pMti«tlj 
Btitf-tiTO  rards,  and  one  hundred  and  twelve  Tarda  froiii  that  vbieh  is  in  lit 
interior.  The  middle  antLqiiil(UieUc,a»  I  ma;  jasll,vlenii  it,  slAnds  four  jurii 
to  the  west  out  of  a  elraii^bt  line  with  tbe  other  two.  The  first  which  vc  ttitk 
dimcustoiu  of  bna  the  srciteat  eitt,  but  is  lowest  in  stalurr,  due,  no  do«b(,l< 
having  bad  a  portion  of  its  top  broken  off  a1  on  carlj  jjcriod.  Tbe  second  nd 
third  bonolilhs,  as  maj  be  perceived  bj  tbc  figures  of  Gouj^,  are  much  ulfcr, 
Mid  lean  in  a  soulhertj  direction  neatl;;  a  foot  rtom  (he  perpenidiruJAr ;  bene  il 
Is  we  come  to  tbe  conclusion  that  it  will  not  at  all  be  unphilosophical  to  attri- 
bute their  lenning  nUitudes  to  tbe  effect  of  leinjicsluous  winds,  wliicJi  uai 
have  blown  athwart  the  island  from  Ibe  c^iotraij  direeliuu  diirru^  the  biil  Ikd 
thousand  jears,  during  which  time  tbcy  maj  have  stood.  The  lowest  monoHik 
docs  not  lean,  but  occupies  a  perpendicular  position,  altliough,  as  its  side  mea- 
sures seven  and  a-half  feel,  or  three  and  a-balf  feet  more  in  breadth  than  tillw 
of  the  others,  consequeutl;  it  must  he  confessed  the  winds  must  have  hada 
broader  face  to  infringe  against,  Vi'e  might,  however,  riplaiu  why  this  mono- 
lith stands  erect,  and  why  the  other  two  partake  of  a  leaning  appcaraner.  bt 
taking  into  consideration  the  possibility  of  the  lop  to   have   bct^u  brokcuu^ 


either  at  the  time  of  its  erection  or  at  a  very  early  period.  Profcs: 
iu  siieBking  of  these  great  wonders  in  the  work  referred  to,  soys,  ' 
doubtless  Dceu  extracted  from  the  great  rocks  of  Brimhnm  or  Fluniploa 


They  are  not  made  or  built  up  out  of  nianr  stones  cemented  together,  but  eack 
monoiitb  consists  of  one  entire  mass  of  the  same  stone  as  tbc  millst one-grit 
of  (ceoiogists.  These  pyramids  are  fluted  or  groined  downwards,  not  by  (he 
hand  of  art,  but  by  the  pelting  rains  which  have  fallen  upon  their  apices  fur 
centuries.  Leiand,  an  antiquarv  of  the  time  of  Henry  Vlll.,  makes  menlii'O 
of  four.  Canibden,  immediately  following,  speaks  of  three,  the  other  baviog 
been  thrown  down  by  "the  accursed  love  of  gain"  (Pbillii>s,  jia^  6G).  Iwuie 
writers  imtigiuc  tbe  stones  to  be  traphics  of  victory.  Oloers  a&rm  ihni  each 
was  erected  in  honour  and  conimemoralion  of  one  of  (he  Itomon  empcmrs : 
nlhcrsto  the  Druids,  from  what  we  are  able  to  gather  from  hblorr,  ihe 
Brigiintcs  who  hved  in  Yorkshire  and  the  northern  part  of  Engbuid,  whi'n 
Druidism  was  in  great  glory,  were  a  wild  people,  and  lived  in  habitations  niailc 
from  trees,  and  interwoven  with  branches,  wearing  for  their  clothing  tbe  skin.' 
of  animals,  and  lived  chiefly  by  hunting.  Their  religion  was  chieflv  Druidical, 
as  then  prevalent  b  all  parts  of  the  ishuid.  ThuT,  too,  studied  mcdicioc, 
considered  the  mistletoe  as  their  chief  specific,  aurf^beld  the  mistletoe  of  Ibe 
oak  with  great  solemnity,  whieli,  being  very  scarce,  tbcy  gathered  with  ifreal 
pomp  aud  ceremony  on  a. certain  day  appointed  fur  the  p'eat  festival,     fky 
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are  said  to  have  met  here  to  celebrate  their  great  quatemal  sacrifice ;  and  as 
Aldboroaffb,  another  place  nearly  a  mile  from  Boroughbridge,  was  the  capital 
Isorian  of  the  Brigantes,  it  is  not  at  all  improbable  to  suppose  that  the  largest 
mark  of  an  holj  edifice  would  be  established  here  for  the  large  quatemal 
religious  gathermg. 

Their  name,  as  the  Devil's  Arrows,  seems  to  have  originated  from  the  follow- 
ing story,  which  we  had  related  to  us  by  an  hoary  headed  individual  living  in 
Boroughbridge,  when  solicitincc  information  as  to  their  history : 

"  There  lived  a  very  pious  old  man  [a  Druid  should  we  unagine]  who  was 
reckoned  an  excellent  cultivator  of  the  soil.  However,  during  each  season  at 
the  time  his  crops  had  come  to  maturity  they  were  woefully  pillaged  by  his  sur- 
rounding neighbours ;  so  that  at  this,  he  bemg  provo]^ngly  grieved,  the  Devil 
appeared,  telUng  the  old  man  if  he  would  only  recant  and  throw  away  his 
holiness  he  should  never  more  be  disturbed  in  nis  mind,  or  have  whatever  he 
grew  stolen  or  demolished.  The  old  man,  like  Eve  in  the  garden,  yielded  to 
temptation,  and  at  once  obeyed  the  impulse  of  Satan  for  the  benefit  of  worldly 
ffain.  So  when  the  old  man's  crops  were  again  being  pillaged,  the  Devil  threw 
from  the  infernal  regions  some  ponderous  arrows,  which  so  frightened  the 

Blunderers  by  shaking  the  earth  that  never  more  was  he  harrassed  m  that  way. 
£cnce  the  name  of  the  "  Devil's  Arrows." 

Another  individual  told  me  it  was  believed  by  some  that  the  stones  sprung 
up  one  night  in  the  very  places  they  now  occupy.  These  opinions  seem  to  be 
somewhat  firmly  fixed  in  the  minds  of  the  narrators.  A  superstition  once  im- 
bibed is  in  many  instances  difficult  to  eradicate.  However,  we  neither  believe 
nor  wish  others  to  believe  that  they  either  sprung  up  in  a  single  night,  or  were 
shot  from  a  bow  of  Satan.  Having  examined  and  procured  all  information  we 
possibly  could  respecting  the  monoliths  at  Borougnbridge,  we  next  proceeded 
to  Aldborough,  a  most  pleasing  walk  of  nearly  a  mile.  We  were  kmdly  con- 
ducted and  shown  through  the  gardens  of  A.  S.  Lawson,  Esq.  In  these 
gardens  are  many  antiquities  of  different  descriptions,  both  of  the  Brigantes 
and  Romans,  but  especially  of  the  latter.  The  late  Mr.  Lawson  excavated  and 
laid  open  for  several  yards  the  wall  which  surrounded  the  capital  of  the  Komans. 
Whilst  layinff  bare  this  portion  of  wall — which  may  be  seen  through  the  hos- 
pitality of  Mjt.  Lawson — coins,  &c.,  were  found,  all  of  which  are  carefully 
deposited  in  this  gentleman's  museum.  Several  tessellated  pavements  are 
most  beautifully  exposed  and  preserved  in  different  parts  of  tne  village,  and 
which  may  be  seen  for  a  trifling  fee.  There  lies  two  splendid  pavements  be- 
neath the  floor  of  Mr.  Lawson's  Museum.  Within  the  gardens  a  hot  bath 
and  a  cold  bath  of  Roman  workmanship  are  to  be  seen. 

The  wall,  built  by  the  Romans,  measures  two  and  a-half  yards  in  thickness ; 
the  material  is  red  sandstone.  A  splendid  section  of  this  red  sandstone  may 
be  seen  in  a  pit  behind  the  southern  part  of  the  gardens. 

As  the  Romans  had  their  capital  here  after  the  Brigantes  were  routed,  it 
might  be  conjectured  that  the  monoliths  at  Boroughbridge  are  erections  of  the 
Romans.  However,  from  the  researches  of  the  Messrs.  Lawson,  no  doubt  but 
the  question  may  be  fairly  settled  as  to  their  origin. 

Now  taking  leave  of  the  quaint  old  city,  with  many  a  curious  thought 
treasured  up  m  my  memory,  I  took  train  via  Pillmoor  to  Easingwold,  not  with 
the  expectation  of  seeing  such  wonders  as  I  had  just  left,  but  rather  as  a  flying 
visit  to  see  an  old  acquaintance.  However,  being  of  an  inquisitive  turn  of 
mind,  I  began  asking  if  there  were  any  things  wonderful  in  Easingwold  or  its 
vicinity,  and  I  soon  found  that  a  Mr.  Nicholson,  in  the  spring  of  1§58  or  1859 
had  bored  to  a  considerable  depth  in  the  hope  of  finding  coat,  but,  alas,  all  his 
labour  ended  in  **  smoke ;"  none  could  be  found.  On  making  further  inquiries^ 
and  on  examination  of  the  district,  there  appeaxtd.  ^^c^nit.  \(X!^i^|CGk«Q^  ^\^^\&s.. 
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Kirholson's  pnrt  for  Btlempting  to  bore  for  the  precious  fuel ;  bul  «Ma 
this  ^Dtlcmnti  bad  not  coud  law  enoueb,  or  that  the  coaJ-scanis  hod  OOffti 
or  thinned  out  hctt,  in  theic  directioa  from  the  north,  we  canuot  sa;. 

We  ii»t  were  invited  to  cast  our  ejes  to  UamblctoD  UiU,  then  -wi  ghoali 
behold  an  ohiect  called  the  "  tVhitc  Marr."  Scarcely  kitoving-  the  Qicanag  U 
thia  phntse,  Gut  doing  as  rcqneslcil,  ve  verc  astoiu!>bod  to  obserre  at  *  distaw 
of  tvclve  or  fifteen  miles  e.  faithful  represcntittiou  of  a  n-hil«  horae  ah^nl  mC 
of  the  ruck  on  the  steep  hill  of  llamblcton.  I'his  large  kierogljphic,  ik  sm 
of  which  I  do  not  at  present  know,  was  -executed  a  few  years  a^  thm^  (hi 
instrumental  it  J  of  a  part;  of  goullemen,  as  I  understood,  who  came  fiom  iqHl 
This  object  is  a  srent  curiositv,  snd  may  be  8C«n  at  the  station  at  PilnKHr  hy 
liaTeUcrs  along  the  ilaltop  and  Thirakrailwnj. — Youra  tnilj.  Host.  Uosiuuji, 
X'imber,  Molton. 

Gboloci  op  RsADiKo. — Dear  Sir,— Your  correspondent,  A.  H^  ihonU 
Ret  Mr.  Prestnich'a  pamphlet,  "The  Ground  Beneath  Us,"  Vaji  Votail,  Via- 
oon,  1S67,  for  a  general  account  of  the  Lower  Tertiarj  beds  and  the  gnnk 
for  a  special  account  of  tbe  sculorf  of  ^e  neiebbourbood  of  Reading,  I  be; 
to  refer  hi«  totbereccatljpublislieaGeologicul  Surver  Map  of  thitt  part  (iat 
13),  and  to  a  memoir,  now  m  the  press,  illustratrng  tW  map.  The  folki*^ 
information  iiut;  be  useful  to  vour  correspondent : 

Tli«  beds  in  the  neighbourtiood  of  Riding  are,  in  asceiiding  order.  Xma 
Chalk  (with  flintaj,  Woolivieh  and  Heading  beds  (the  Thauct  sands  bfin^ 
absent),  London  Clay,  and  Drift-gravel. 

No  doubt  fossils  inoj  be  got  in  many  of  the  cliiilk-pit;.,  but  I  did  nut  lout 
for  them  mvsclf.    In  thcraalwair-cuttingat  Panghoum  the    '         .■■-■. 
of  tbe  Chalk  occur,  and  ui  a  clialk-pit  by  the  nrer  side  a 
may  be  seen, 

.  Tbe  Woolwich  and  Reading  beds  are  almost  unfossiliferous  in  the  wesleni 
part  of  the  London  basin.  Tlic  "  bottom-bed"  of  this  formation,  however, 
contains  in  tliis  neigbliourliood  a  few  fossils  in  tbe  stat«  of  casts,  besides  tk 
well-known  "ojster-bed"  tbat  generally  occurs  immediately  above  tbe  Chalk 
The  "  bottom-bed"  consists  of  rougblj-laminalcd  dark  grey   claj  and  clsici 


Band,  generally  with  green  grains — often,  bdeed,  being  a  regular  erecnsiiJ. 
The  oiHy  place  that  1  Know  of  where  tbis  bed  is  now  to  be  i  .  f.     . 

at  Castle  Kiln,  where  there  i»  tbe  foUowbg  general  section  ;- 


Plastic  clays  and  sands  of  tbe  Woolwich  and  Heading  beds,  over  thirty  feet, 

Eotloni-bed  of  tbe  Woolwich  and  Heading  beds,  over  four  feet. 

Chalk,  with  fossils. 

In  the  bottom-bed  here  the  following  fossils  were  found  by  ilr.  Gibbs,  tlw 
foasil-oollector  of  the  Survey,  and  myself;  I'lsb-tecth,  Area,  A'afvla,  CarJiia 
Lagloni,  Ci/nna  Ullinella,  Ptammoliia  't,  and  a  small  BiyoiotiH.  All  were  casts, 
rather  iuipcrfeet,  and,  though  tolerably  plentiful,  not  to  be  found  without  t 
little  practice.  Tbe  bed  of  ovster-shclls  1  did  not  Jind  here  i  but  there  aic 
most  likely  easts  of  oystor-shells  in  the  bottom-bed ;  neitlier  was  the  upper 
most  part  of  the  ChaUtriddled  with  the  network  of  tubular  cavities  tmaile  by 
boring  molluscs)  so  often  to  be  seen  in  it  where  capped  by  the  "  bottom-bed." 

In  a  briek-yard  about  half  a  mile  to  the  north-east  of  fbeale  the  "  bottotn- 
bcd"  may  again  be  seen ;  here  it  is  thicker,  and  also  coutxins  casts  of  slielis. 
Various  species  of  oysters  are  the  only  fossils  hitherto  published  as  found  in 
these  beds  in  this  di.it,rict.  I  believe  that  the  officers  of  the  Geological  Survey 
were  the  first  to  find  any  others. 

There  are  seetiona  of  the  "  basement-bed"  of  tbe  London  Clay  at  Eale;- 
grovc  Kiln  (at  tbe  top  of  the  section),  and  at  the  brick-yard  about  half  a  mile 
to  the  north-west  of  Upper  Early;  and  when  1  was  first  at  Reading  it  might 
be  seen  at  tbe  brick-yard  neat  Itcdlands.    It  has  been  found  at  some  depth  at 
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"the  kilns  above  Caversham,  where  there  are  lying  about  many  blocks  of  lime- 
stone from  it,  which  are  very  full  of  fossils.  This  "  basement-bed*'  is  a  loam, 
or  sandy  cla^,  of  a  general  dull  brown  colour,  with  occasional  seams  of  green- 
sand  containing  shells  in  a  very  perfect  state,  until  one  attempts  to  ^t  them 
out ;  flint-pebbles,  often  in  beds,  ironstone-nodules,  and  masses  of  hmestone 
iarc  of  frequent  occurrence.  The  limestone  is  very  often  nothing  but  a  mass 
of  fossils,  generally  the  Ditrupa  plana.  The  followmg  fossils  have  been  found 
in  the  ''basement-bed"  at  the  various  places  above-noted. : — Naiica glaucinoides, 
n.  sp.,  Calyptrcea  trochi/ormis,  Fusiu,  Pleurotoma,  Sealaria,  Peetunculus  ^evi- 
roitris,  Cytherea  obliquOy  Cardium  miens,  C.  Plunuteadiense,  C,  sp.,  Pinna, 
Modiola  elegans,  Oyster,  Ditrupa  plana,  and  Cancellarid  (?).  Of  the  London 
Clav  itself  I  do  not  remember  any  good  sections. 

The  low-level-gravel  is  thick  and  plentiful  near  Beading,  far  too  much  so 
indeed  to  suit  a  neld-geoloj^t,  as  it  hides  other  beds,  and  makes  their  boun- 
daries doubtful.  Mammalian  remains  may  pernaps  be  found  in  it,  as  they  have 
been  in  the  same  bed  near  Maidenhead  and  at  Hurley,  near  Great  Marlow.  It 
is  made  up  almost  wholly  of  flints,  chiefly  sub-angular  fragments,  but  partly  in 
the  state  of  rounded  pebbles ;  the  latter  derived  from  the  wearing  away  of 
older  Tertiary  beds. 

A  more  detailed  account  of  the  sections  here  noticed,  and  of  some  others  in 
the  neighbourhood,  will  be  found  in  the  above-mentioned  memoir,  which  will 
be  pubGshed  very  shortly. — I  am,  yours  truly,  William  Whitakeb. 

P.S.  Since  wnting  the  above  I  have  had  occasion  to  spend  a  couple  of  days 
at  Evading,  and  I  then  noticed  a  section  of  the  basement-bed  of  tne  London 
Clay,  at  the  kiln  at  Woolwich  Green,  nearly  a  mile  to  the  south  of  Theale 
station.  The  section  is  chiefly  in  the  London  Clay  itself ;  but  at  the  northern 
end  the  "  basement-bed"  has  been  cut  into.  Not  much  more  than  a  foot  of  it 
is  now  to  be  seen ;  but  in  that  small  thickness  there  are  two  or  three  beds  of 
fossils,  in  which  I  noticed  at  least  fifteen  species.  In  the  course  of  a  few 
weeks,  when  this  bed  will  be  cut  further  back,  I  should  think  that,  with  care, 
many  good  fossils  might  be  got  from  it. — W.  W. 

Age  op  the  Wexpobd  Schists,  &c. — Dear  Sir, — ^Will  you  be  so  kind  as 
to  oblige  me  by  inserting  in  your  next  publication,  and  by  way  of  adjunct  to  my 
paper  which  appeared  in  the  "  Geologist"  of  February  last,  that  I  consider 
the  Wexford  scliists,  slates,  and  grits,  composing  the  coast -line  from  Dollar 
Bay  in  the  south  to  Arthurstown  or  Kingsbay  in  the  north,  as  identical  with 
the  Longmynd  or  Cambrian  rocks  of  Wales ;  and  that  the  Llandeilo  beds  at 
Duncannon  referred  to  in  my  former  observations  lie  in  a  trough  or  depression 
among  the  more  ancient  deposits. 

About  twenty  years  since  I  obtained  one  species  of  Oldhamia  and  Arenico- 
lUes  from  the  district  now  referred  to— near  Aldridge  Bay,  in  the  county  of 
Wexford.  This  I  showed  to  officers  employed  on  the  government  survey  and 
to  other  geologists ;  but  the  specimens  which  I  had  procured  after  a  laborious 
research  were  regarded  as  not  exhibiting  sufficient  organic  structure  to  allow 
of  their  being  admitted  on  the  list  of  fossus  found  in  the  United  Kingdom. 

I  now  make  known  my  claim  as  to  being  the  first  to  record  the  fact  of  the 
existence  of  Longmynd  or  Bottom-rocks  in  the  county  of  Wexford.  I  laboured 
for  several  years  among  those  old  rocks,  breaking  stratum  after  stratum  for 
many  miles,  therefore  feel  much  interest  in  everything  relating  to  their  history. 
— Dfear  sir,  yours  truly,  Thomas  Austin. 

Lamellar  Structuee  op  Bocks. — Sir, — I  would  feel  obliged  if  you 
could  give  any  information  respecting  the  lamellar  condition  of  rocks  long  sub- 
ject to  the  action  of  the  waves  ?  Bdls  of  earth  exposed  to  them  soon  become 
hardened  into  concentric  layers ;  and  many  large  Doulders  are  to  be  seen  oa 
the  shores  here  whose  centres  are  perfectly  comm.e\>  wcA  ^a'W^  ^  ^gcws^sw 
the  wQuenee  of  the  sea  in  crystallizing  and  moiokiaivvg  V\\ewv\^YB!^  Q5Q2^.^x>Ki»Rk 
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ill  Ihc  outer  (>ouccntric  lauiinateil  larera  of  still  uubardened  mud  endn^ 
tlicm.  I  cau  bring  pvidciioe  to  sliow  ihat  this  is  no  effect  of  diBinlfgntMB: 
and  I  oiQ  anxious  to  knuw  how  fur  the  laws  respecting  chptuical  scsTTgium 
under  conditions  such  as  described  are  asceitained,  or  if  bi^  rebiliim  aa  Lf 
traced  between  sacli  foots  and  the  wcU-kmnm  phcuomena  of  slat;  clrsis^r — 
the  twisting,  m  it  were,  of  gneiss  round  the  granitic  centres  of  (uouatuiii,ni 
the  cnntortinna  in  vwious  rocks  hitherto  crroaeouslj  utTibed  to  violent  stpta- 
ing,  Itc.  The  manner  in  whicli  water  enlcrs  and  leaves  a  given  sub^tiniw  iw 
ultimately  produce  a  change  of  form,  just  as  clc«ti)C  mrreiits  passed  ihicm^ 
iron  render  it  diCfewnt  from  its  former  state.  I  have  observed  thnt  wiim  til 
Bubslance  acled  upon  ia  a  stationary  mnss  of  mud  or  sand,  the  lavers  oil  folim 
one  direction,  until  wc  come  to  s  sort  of  u.is,  as  it  were,  nnd  Lbere  thr  diiK- 
tion  of  (he  lamina'  beeomo  reversed. 

Now  if  tlic  eryslallme  Brrangetnent  of  bodies  depend  upon  the  wei^i  frf 
their  atoms,  and  that  the  medium  in  which  they  are  plact^d,  as  weJI  u  iIk 
molious  to  which  they  are  subjected  must  be  studied  to  produce  ortififial  mv 
lals,  wby  should  chemists  not  be  able  lo  elucidate  the  laws  by  whieh  Wst 
masses  not  only  have  an  intenukl  minute  crystalline  structure,  but  also  a  tff^ 
geometric  arrangement  into  larger  squares  or  circles,  both  these  effects  iaig 
produced  hj  the  force  of  graritation.  Were  it  proved  that  the  lamellar  ilrac- 
ture  of  rocKS  owes  its  origin  to  water,  it  would  be  an  additional  evidence  ibt 
grnnilic  rocks  are  in  reality  not  of  igneous  origin.— Yours,  ftc..  A.,  Belfsst 

MAKinrAcniEE  oi-  Stonk  Implemests,— Sib,— The  etone  ases  such  as  n»r 
"Inquirer"  deaeribea  having  doubtless  excited  much  inlcrcstiug  speouUiii'ti, 
it  is  to  be  hoped  jour  nest  number  will  contain  replies  to  some  of  bis  quern 
regarding  iinpleiueut 3  which  seem  to  have  been  manufactured  bv  people  sinini- 
larly  endowed  with  the  virtue  called  patience.  Perhaps  the  author  of  the  pap-t 
on  the  "  Giant's  Causeway,"  which  appeared  some  time  ago  iu  your  magsiinc, 
being  an  antiquarian  as  well  as  a  geologist,  would  give  some  suggeslioia 
re»irdiug  their  nmnufacturc  F 

I  have  seen  one,  belonging  to  Lord  Talbot  de  Malahide,  the  careful  wori- 
monsbip  and  high  finish  of  which  might  well  call  forth  similar  inquiries  ta 
those  of  your  correspondent.  It  was,  as  nearly  as  I  can  recollect,  formed  of 
basalt  also;  and  being  so  well  linished  su^^sted  the  use  of  a  metal  in  its 
manufacture,  which,  however,  may  have  been  too  scarce  to  have  superseded  the 
use  of  stone-weapona. 

Stones  along  a  sen-beach  are  often  perforated  by  marine  creatures,  so  thil 
handles  could  easily  be  adapted  to.  them,  but  then  they  are  always  comjxMed  of 
limestone,  a  rock  which  I  have  never  known  to  be  used  for  these  stone  aies.— 
A,  B.  W.,  r.G.S.    Sept.  8th,  ISGO. 

Lias  at  Whitchurch. — Sib, — In  the  geoli^cal  man  that  occompanies  the 
last  edition  (the  3rd)  of  Sir  R.  Murchison's  "  Siluria'  I  observe  a  patch  of 
Lias  marked  as  occurring  between  Whitchurch  and  Market  Drayton. 

I  should  be  glad  to  know  whether  on  that  patch  there  be  any  accessible  sec- 
tions whence  might  be  procured  specimens  of  the  very  interesting  fossils  of  the 
Lias  formation.  Being  a  new  comer  to  the  neighbourhood,  and  moreover  » 
very  tyro  in  geological  studies,  I,  on  both  these  grounds,  stand  in  need  of  » 
little  help  in  Ihc  way  of  information.— Faithfully  yours,  Ohega. 

P.S.  Are  there  any  geologists  in  this  locality  or  neighbourhood  ? 

I'lsn  FROM  ruE  CoAL-llEASURES. — Sitt, — You  will  oblige  me  by  informing 
me  in  your  neit  number  which  ia  the  best  work  that  treats  of  the' fish  of  the 
Coal-measures  next  to  Agassia's  "Poissons  Fossiles." — Subscribbk. 

The  fossil  fish  of  the  Carboniferous  rocks  are  not  yet  fully  described. 
Beyond  some  scattered  notices  by  Egerton  (in  the  Geol.  Quart.  Jour.)  and 
others,  there  are  no  other  descriptions  except  those  in  Agassiz'a  great  work. 
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FOLKESTONE. 

By   S.   J.   Mackie,  F.G.S.,  F.S.A. 

(Gontinued  from  page  S57.) 

RosiNUS,  Walcb,  Lemery,  and  others  writing  after  him  followed  not 
in  the  new  path  opened  out  to  them,  but  reiterated  former  absurdities. 

Bmckmann  thinks  them  a  kind  of  pholas,  or  boring  shell ;  Bour- 
qnet  holds  to  the  old  notion  of  their  being  teeth  of  whales ;  Klein 
even  in  1731  regards  them  as  worm-tubes,  although  three  years  later 
he  comes  round  to  the  opinion  that  they  were  nearly  allied  to  the 
Argonautes,  SpirulfiB,  and  chambered  shells.  Dufay,  one  of  the 
numerous  writers  who  followed,  states  that  burnt  belemnites  have 
the  property  of  being  luminous  after  having  been  calcined  upwards 
of  five  years.  We  have  not  tried  the  experiment,  and  cannot,  there- 
fore, speak  to  the  accuracy  of  the  assertion. 

Capeller,  in  1740,  proposes  to  regard  the  Belenmite  as  a  species 
of  Holothuria,  the  soft  parts  of  which  had  become  petrified ;  the 
opening,  in  his  opinion,  being  the  mouth  of  the  creature  for  seizing 
its  prey,  and  the  alveolus  a  shell  half  swallowed. 

Bromell,  Ritter  (1741),  Da  Costa  (1747),  lead  up  to  LinnaBus,  who 
in  his  '*  Systema  Natura"  has  placed  them  somewhere  near  the  mark. 
Of  the  authors  which  now  follow.  Baker  (1748)  regarded  them  as 
marine  animals  allied  to  Orthoceras ;  Stobaras  (1752),  as  a  species  of 
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ooml ;  Brander  (1754),  as  species  of  Argonaute,  allied  to  Ortbocew^   ^ 

the  yoiing  being  withont  cavities,  tie  adnlta  having  alveoli.  ABioii 
(1/57)  says  "  Targionio  Toggeto  speaks  in  liia  voyageB  of  having 
Been  a  living  BclfBuiito  attached  to  red  coral  in  the  cabinet  of  Vin- 
oont  Capponi  ;"  but  ti-avellers,  we  know,  tell  strange  tales,  and  ttey 
have  told  marvellous  ones  in  reepoct  to  the  cuttle-Ssb.  Denj* 
Montfort  reprcaented  a  "kraken  oclopod"  scutling  a  "  three-nueted" 
ship ;  and  is  said  to  have  told  De&ance  that  if  this  were  "swaflowed," 
he  would  in  hia  neiit  edition  represent  the  monster  embiacuig  ite 
Straits  oi  Gibraltar,  or  capsizing  a  equadron. 

From  Wftllerius,  Jean  Gcsuer,  Torrubio,  Carthenser  (ITS!^, 
D'Ai^nville,  Walch,  ViaUet  (1761),  Bertrand  (1763),  we  getnoMw  ] 
notions  ;  while  we  are  favoured  with  the  foUowing  from  Le  Monniff 
— of  their  being  polypes,  composed  of  osseous  articulations,  liviiig  in 
the  end  of  the  shell ;  from  Titius  uf  their  h«ing  the  claws  ur  uoilfi  id 
cartilaginous  star-fish,  by  means  of  which  they  crawled  along  in 
the  sea. 

Joshua  Piatt,  in  17G4,  however,  makes  another  step.  Agrooing 
with  Ehrhart  generally,  he  confirms  his  idea  of  the  mode  of  groMih 
by  supposing  it  to  have  been  accomplished  by  the  two  lobes  of  iLe 
mantle  of  the  animal,  after  the  manner  of  the  shells  of  the  Porrcl- 
laines. 

Again  passing  over  in  the  long  list  of  authors  the  names  of  Rosinni 
(1767),  Andraia,  Duluc  (1766),  Tressaa,  Fixmin  (1767,  who  prt-tcadi 
to  have  fonnd  a  living  analogue,  but  really  only  a  mutilated  calmar), 
Pallas  (in  the  "Magasin  de  Sti-aleund),  Walch  (1775,  in  Knorr's 
great  work  on  fossils),  Gaettard  (1783,  by  whom  considered  as  a 
straight  nautUua),  we  come  to  the  nineteenth  century,  when  another 
step  was  made  towards  more  correct  knowledge  by  the  inveBtigationi 
which  then  began  for  the  purpose  of  ascertaing  tlie  position  of  the 
Belemnite  in  the  body  of  the  animal.  M.  de  Blainville  figures  most 
conspicuously  in  the  list  of  authors  of  this  period,  amongst  which 
may  be  mentioned  Sago,  Deluc,  Denys  de  Montfort  (1808),  Defrance 
(who  had  the  happy  idea  of  separating  the  species  of  Belenmites  inlo 
those  anterior  to  the  Chalk  Period,  and  those  belonging  to  it)  ;  Ben- 
dant,  who  showed  the  limitation  of  the  range  of  rocks  in  which  they 
occurred ;  Fauro  Biqnet,  who  distinguished  several  species ;  Cuvier 
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and  Lamark,  who  of  course  classed  them  with  the  cephalopods  ;  Par- 
kinson, who  considered  theii*  spathose  structnre  as  due  to  fossil- 
ization ;  Schlotheim,  Femssac  (1822)  and  J.  S.  Miller,  who  in  1823 
read  a  paper  before  the  Geological  Society  of  London,  specifying  the 
natnre  of  the  Belemnite  and  its  position  in  the  animal,  considering  it 
analogous  to  the  bone  of  the  sepia,  but  according  that  priority  of  in- 
formation which  was  due  to  M.  de  Blainville. 

We  now  hand  our  readers  a  list  of  the  classification  of  the  cepha- 
lopods, and  shall  then  proceed  to  describe  more  particularly  the 
natural  characters  of  the  divisions  which  are  essential  for  a  proper 
knowledge  of  the  beautiful  fossil  forms  of  the  Ghkult. 

CLASS,  CEPHALOPODA, 

Order  I. — Dibbanchiata  :=  Acetabulifeea. 
Section  I. — Octopoda  =  8  arms. 

Family  1.  ArgonautidcB, 

2.  OctopodidcB, 

Section  11. — Decapoda. 

3.  TeuihidcB. 

4.  Belemmtes, 
6.  SepiadcB. 
6.  Spirul^Ue. 

Order  II. — Tetbabranchiata  =  Tbntaculipera. 
Section  I. — Nautili. 

Family  1.  NoMtilidcB. 

2.  OrthoceratidoB, 

Section  II. — Ammonites. 

3.  Ammomtidce. 

Where  the  ornamentation  of  a  class  of  shells  is  so  various  and  in- 
tricate as  in  the  Ammonites,  it  becomes  necessary  to  classify,  as  far 
as  possible,  the  general  characters  of  the  kinds  of  patterns  or  methods 
on  which  the  ornamentations  are  based.  In  the  Ammonites  these 
variations  are  at  once  apparent  and  distinct ;  we  see  some  with  keels; 
some  with  channels,  or  ftirrows  along  the  back ;  some  with  the  backs 
square ;  some  round ;  some  sharp  and  others  crenated ;  and  these 
again  in  varied  stages,  and  susceptible  again  of  minor  divisions. 
Quenstedt,  whose  work  is  generally  taken  as  the  basis  of  the  classi- 
fication of  the  Ammonites,  has  thus  divided  them — an  arrangement 
which  has  been  adopted  by  Mr,  S.  P.  Woodward. 
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AMMONITES. 
SiMjticrn  I. — Book  witii  Emtira  kseL 
1.  AHettt  (run-horn). 
i.  FdUiffri  (BicklL--bearinff). 
S.  Crittati  (craitcd). 

Sect  Urn  It. — Back  creniUfd. 


BeeUtm  iZT.— Baok  itusp. 

6.  Dim  (qooit^h^e). 

Sadimt  IK— Bank  tJiimrilBd. 

7.  Dmtati  (toothed). 

fltcHoR  F.— Bh^  iqnand. 

8.  AmaH  (•rmed). 

9.  Caprieonu  (gort-htav). 

10.  OnuM  (onumented). 

Section  IT. — Back  round,  ^  oont 

11.  Heteroph^lU  (odd-lMtf)- 

12.  Li^ali  (conatricted). 

13.  Anniilati  (ringed). 

14.  Coronali  (coronate). 

15.  Fimbriati  (bordered). 

16.  Cajsiani  [comploi  lobos]. 


(To  be  coxtinnsd.) 


KESEARCHES    ON    P  SEU  DOMO  RPH  S. 

By  M.  Delesse. 

Translated  from  the  "  Annales  des  Mines"*  by  H.  C.  Salmon,  F.G.S. 

METAMOEPHisa,  considered  in  its  widest  generality,  comprises  all  the 
modifications  which  mineral  substanceB  undergo.  It  is  naturally 
divisible  into  parts,  according  as  its  objects  bear  upon  minerals  or 
upon  rocks.  It  is  the  metamorphism  of  minerals  which  I  propose 
studying  in  tliis  notice,  and  I  shall  describe  it  under  the  name  of 
pseudomorphism.  But  as  certain  associations  of  minerals  pi-esent  all 
the  appearances  of  pseudomorpliiBm,  with  which  they  have  been 
often  confounded,  it  is  necessary,  in  the  first  place,  to  consider  these 
specially. 

We   know  that,    notwithstanding  their  great  variety,  the  rocks 

•  Vol  xvi.,  p.  317  I  6tii  Mvt^aoa.    \«tfl. 
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which  compose  the  terrestrial  crust  contain  but  a  small  number  of 
minerals  *  It  seems  even  that  certain  minerals  were  unable  to  form 
themselves  without  others  being  developed  at  the  same  time.  Thus, 
when  there  are  felspars  in  a  rock,  we  also  most  usually  find  the 
micas,  augite,  or  hornblende.  Similarly  it  is  rare  for  orthoclase  to 
be  met  with,  without  quartz.  The  associations  of  minerals  are  be- 
sides observed  as  well  in  normal  and  in  abnormal  rocks.  In  addition, 
as  has  been  shown  by  Messrs.  Breithaupt,  Henwood,  and  B.  Cotta, 
the  minerals  have  generally  succeeded  in  the  same  order.f  It  can- 
not, therefore,  be  doubted  that  minerals  manifest  a  great  tendency  to 
form  constant  associations. 

There  is  eminently  one  particular  case  in  which  the  associations 
are  very  evident,  and  as  intimate  as  possible ;  it  is  when  two  minerals 
are  crystallized  in  such  a  manner  that  the  one  envelopes  the  other : 
we  then  say  that  there  is  envelopment. 

Envelopment. 

The  envelopment  of  minerals  is  well  fitted  to  throw  light  on  the 
conditions  in  which  they  were  formed,  and  has  consequently  attracted 
special  attention.  The  older  geologists  occupied  themselves  with 
this  subject,  particularly  Rome  de  Tlsle,  De  Boumon,  Haiiy,  Ger- 
hard, Gallois,  Germar,  Marx,  Von  Bom,  Werner,  Karsten,  Mohs, 
Chrichton,  and  Phillips.  More  recently,  it  has  been  noticed  in 
diverse  circumstances  by  Messrs.  Breithaupt,  Naumann,  G.  Bischof, 
Haussmann,  Haidinger,  Scheerer,  G.  Rose,  Sillem,  Zippe,  Von 
Zepharovitch,  Tamnau,  Wieser,  Wiebye,  A.  Knop,  Websky,  Mar- 
bach,  Genth,  Liebener,  Null,  Levy,  Durocher,  Sir  David  Brewster, 
H.  C.  Sorby,  Silliman,  Alger,  Nicol,  Jackson.  But  it  is  particularly 
to  Messrs.  R.  Blum,  G.  Leonhard,  Kenngott,  A.  Seyffert,  and 
Sochting,  that  we  owe  the  principal  labours  on  envelopment.  J 

When  we  regard  the  question  in  its  widest  generality,  one  mineral 
may  envelope  an  almost  indefinite  number  of  other  minerals ;  the  old 
popular  maxim,  "  tout  est  dans  tout,"  seems  to  be  verified  for  the 
mineral  kingdom. 

However,  the  number  of  minerals  enveloping  and  enveloped  is  not 
so  great  as  we  might  at  first  sight  suppose ;  indeed,  they  may  be 
considerably  reduced  if  we  limit  them  to  those  which  are  well  crys- 
tallized, and  the  most  important. 

The  following  is  a  table  which  gives  a  resume  of  these,  and  shows 
us  the  envelopment  of  the  principal  minerals.  The  classification 
adopted  is  that  of  Mr.  Dana  ("  System  of  Mineralogy").  The  en- 
veloping mineral  is  given  in  the  first  column  of  the  table,  and  the 

•  On  this  subject  see  my  paper  "  On  Bocks."  "  Gteologiat,"  vol.  ii.,  p.p.  49 
and  22.— H.  C.  S. 

t  Breithanpt,  *'  Pafagenesis  der  Mineralien."  Henwood,  "  PhiL  Mag. :"  1846, 
p.  360.     B.  Cotta,  "  Erzlagerst&tton  :"  2nd  ed.,  p.  72. 

X  "  Natnrw.  Yerein  in  HaUe,"  1853,  t.  xi. ;  ^  HoUaadiaohe  BocositUU;.  ^^x  ^ W 
senBchaften  zn  Haarlem :  1854 
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mineral  enveloped  in  the  following;  ones.  Althoosb  the  mintrali 
enveloping  or  enrelopod  are  generally  inorganic,  they  may  also  b* 
organic,  antl  these  ore  also  given  in  the  table.  A  paTticnlar  atlentioii 
bas,  beHidos,  been  given  to  the  examination  of  minerals  in  which  utj 
metamorphism  has  been  noticed,  end  we  sliaU  see  further  on  thit 
this  supposed  metamorphism  oRen  finds  a  perfectly  aatnral  ecplaiu- 
tion  in  envelopment. 

The  table  shows  at  once  that  the  enveloping  minerala,  as  well  m 
the  enveloped  minerals,  may  appertain  to  every  famil  j  of  the  raintT*) 
kingdom.  It  informs  us  in  addition,  as  to  the  most  babitnal  a^Gocti- 
tion  of  the  divers  minerals,  and  it  enables  us  to  embrace  it  at  a  ^lanoe. 
Some  interesting  peculiarities  merit  pointing  ont  in  tbe  first  place. 

EmielopmoTit  o/  varieties  of  oh«  game  mineral. — Envelopment  inaj 
easily  be  eBtablisbcd,  not  only  between  different  minerals,  bnt  al^u 
among  varieties  of  the  same  mineral.  Then  the  name  of  this  minenl 
has  been  inscribed  both  in  the  colnmns  of  enveloping  and  enveloped 
minerals.     The  following  are  some  examples. 

Among  the  best  crystallized  bodies,  as  the  diamond,  in  the  miikt 
of  the  most  limpid  sorts  there  are  dull  or  even  completely  bUt-k 
parts,  which  form  in  certain  caaes  apeciea  of  fixed  aiteriea. 

Hyalin  quartz  often  encloses  independent  crystals  of  qnartz  eqnallr 
hyalin.  In  Iceland -spar  M.  Des  Cloizeau.Y  boa  observed  crystals  of 
carbonate  of  lime  which  arc  perfectly  distinct  from  it.  The  horn- 
blende of  crystalline  t^chists  is  often  formed  of  common  (aluminous) 
hornblende  envelop  in  ff  actinotc. 

The  silver-white  mica  of  granite  frequently  encloses  another  mica 
which  is  blackish  or  pinchbeck  brown. 

Tourmaline  presents,  particularly,  very  distinct  varieties  in  one 
same  crystal ;  thus,  tliat  at  Chesterfield  is  green  at  the  exterior,  and 
a  fine  rose  colour  in  the  interior.  On  the  other  hand,  the  opposite 
may  also  happen,  as  is  shown  by  a  tourmaline  of  Murainsk,  in  Siberia, 
belonging  to  the  collecion  of  Mr.  Damour.  In  cei^ain  tonrmalino 
crj'stala  we  ev^en  observe  several  alternations. 

The  lencite  of  Vesuvius  appears  in  small  globules  with  concentric 
zones,  in  which  a  transparent  zone  is  comprised  between  two  opaque 


Bonea  (Pig.  1).  In  the  large  leucite  crystals  of  Roccamonfina,  the 
transparent  and  opaque  zones  succeed  each  other  in  considerable 
nnmbers.  Sometimes  it  is  the  same  with  felspar,  and  particularly 
with  the  orthoclase  of  the  porpbyritic  granite  of  the  Vosges.* 

■B  do  la  Socii'lt;  Gi-olo- 
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The  idocrase  of  Arendal,  according  to  Mr.  G.  Leonhard,  presents 
a  series  of  ciystals  which  fit  well  with  each  other;  their  lustre 
diminishes  as  they  recede  from  the  centre,  and  it  may  even  occnr 
that  their  circumference  may  be  formed  of  a  returning  zone  of  lustre. 

The  quartz  of  the  Alps  offers,  in  certain  cases,  a  series  of  crystals 
which  fit  each  other ;  and  each  successive  increase  is  very  well  indi- 
cated by  the  parallel  zones  of  ripidolite  (lign  2). 


Fig.  2.— Parallel  Zones  of  Ripidolite. 

A  very  small  quantity  of  foreign  matter,  or  a  slight  alteration  in 
the  structure  suffice  besides  to  change  the  aspect  of  a  mineral ;  but 
in  several  of  the  examples  which  have  just  been  cited,  the  density, 
the  chemical  composition,  and  all  the  properties  have  been  com- 
pletely modified.  In  reality,  the  envelopment  of  the  tourmaline,  of 
the  hornblende,  of  the  mica,  has  taken  place  between  very  distinct 
minerals,  which  yet  belong  to  the  same  mineral  species. 

The  envelopment  of  varieties  of  one  same  mineral  is  easily  seen  in 
the  diamond,  fluor,  rock-salt,  corundum,  quartz,  augite,  hornblende, 
garnet,  idocrase,  epidote,  iolite,  felspar,  leucite,  mica,  andalusite, 
kyanite,  sphene,  tourmaline,  topaz,  serpentine,  wolfram,  baryte,  gyp- 
sum, calcite,  chalybite,.  It  is  rendered  perfectly  sensible  by  the 
changes  in  lustre,  colour,  transpareucy,  by  a  mixture  of  organic 
matters,  of  metallic  oxides  or  sulphides,  of  argile,  of  chlorite,  or  of 
any  other  foreign  substance ;  in  a  word,  it  is  shown  by  the  very 
smallest  differences,  whether  in  the  physical  properties  or  in  the 
chemical  properties.  It  may  be  attributed  either  to  a  slow  crystal- 
lization effected  in  a  liquid,  or  in  a  medium  of  variable  composition, 
or  to  a  severance  occuring  between  the  parts  at  the  moment  of  crys- 
tallization. 

Reciprocal  envelopirumt. — The  envelopment  of  two  minerals  is  some- 
times reciprocal.  Thus  quartz  envelopes  baryte ;  and  on  the  other 
hand,  the  latter  envelopes  quartz.  It  is  the  same  with  kyanite  and 
staurolite. 

More  frequently,  when  two  minerals  present  a  reciprocal  envelop- 
ment, it  is  found  in  different  localities ;  yet,  in  certain  cases,  they  are 
not  merely  in  the  same  locality,  but  united  in  the  same  rock.  For 
example,  in  the  crystalline  schists  of  St.  Qothard,  at  times  the  stau- 
rolite ^.envelopes  the  kyanite,  and  at  times,  on  the  contrary,  is  en- 
veloped by  it.  In  the  pegmatite  of  Moume,  in  Ireland,  the  orthoclase 
impresses  itself  on  the  quartz,  while  in  tld©  ca\\\ivft^  o^  >3ti\^  ^ascjsa  ^"^ 
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matite  Oie  qnaite  supports  the  crystals  of  orthoclase,  and,  on  ihe  o» 
trary,  improssea  itself  on  them.* 

Mr.  G.  Rose  has  pointed  ont  that  in  granite,  tlie  silvcr-wliite  micL 
■which  is  veiy  aluminous,  generally  enrelopea  the  blajJosli  or  ^iaA- 
beck  brown,  which  is  forro-nvagnesian.  On  the  other  hard,  I  lam 
BBtablished  ft  reciprocal  envelopment  of  the  former  in  the  granii*  <t 
Cornwall,  which  is  employed  in  buildings  in  London  ;  its  mi™ 
form,  in  fact,  agglomerations  in  which  it  is  the  fcrro-mogneaan  una 
which,  on  the  contrary,  envelopoB  the  aluminous  mica  (lign.  3). 


Fiimlly.  reciprocal  envelopment  is  also  observed  in  the  same  rock, 
and,  what  is  more,  at  tho  same  point.  For,  according  to  Mr. 
Seheeror,  the  orthoclaac  felspar  of  tie  syenite  of  Norway  enselopii 
the  mesotype  (spreustein),  which,  in  its  ium,  envelopes  a  kernel  of 
tliis  same  felspar ;  so  that  a  zone  of  mesotype  is  confined  between 
two  zones  of  felspar. 

Mr.  Blum  has  shown  that  the  gnmct  of  Pittigliano,  in  Italy,  wn- 
tains  ill  its  cavities  crystals  of  idocrase  and  garnet,  which  penetruie 
and  envelope  ea«b  otlier  mutually.  According  to  Jfessrs.  Seyfler! 
and  SOchtiug,  it  is  the  same  with  rutile  and  hematite  in  tlie  valley  <i! 
Tavetsch. 

The  following  are  tho  principal  examples  of  reciprocal  envcli>ji- 
ment : — Pyrite  and  fluor,  galena  and  flaor,  fluor  and  quartz,  mtiie 
and  hematite,  magnetite  and  asbestus,  magnetite  and  talc,  niagnetiri' 
and  chlorite,  franklinite  and  willcmite,  chrysoberyl  and  qunrti. 
corundum  and  diaspore,  quartz  and  emerald,  qnartz  and  garnet, 
quartz  and  topaz,  quartz  and  baryte,  quarts  and  s^heeltte,  quartz  and 
cnlcite,  quartz  and  chalybite,  augito  and  hornblende,  emerald  and 
topaz,  garnet  and  idocmse,  garnet  and  gypsum,  garnet  and  calcitc. 
epidoto  and  scapolite,  aluminous  mica  and  ferro-magneaian  mica, 
mica  and  andalusite,  mica  and  kyanite,  mica  and  tourmaline,  felsiwr 
and  tourmaline,  felspar  and  mesotype,  felspar  and  calcito,  andalusite 
and  kyanite,  baatito  and  serpentine. 

To  resume,  reciprocal   envelopment  is  observed   among    all   ihc 

•  Bulletin  do  la  Socicli  Gootogupc,  ^ni»i!iie,t,  i.,,\i.W». 
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families  of  the  mineral  kingdom;  it  often  occm^  between  the 
varieties  of  same  species  or  between  minerals  which  have  some 
analogy  in  their  chemical  composition ;  it  is  very  frequent  among 
the  sihcates  ;  it  is  equally  so  with  quartz,  and  in  general  with  the 
minerals  which  constitute  the  metalliferous  deposits,  or  abnormal 
rocks. 

Chneral  results. — As  is  seen  by  Table  I.,  the  enveloping  and  en- 
veloped minerals  are  very  numerous,  and  still,  far  from  being 
exaggerated,  their  list  might  have  been  considerably  augmented.  It 
would  have  sufficed,  in  fact,  to  join  to  it  the  minerals  which  are 
formed  in  rocks ;  for  the  saccharoid  limestone,  for  example,  envelopes 
a  large  part  of  the  known  minerals,  and  these  latter  have  crystallized 
at  the  same  time  as  it. 

Besides,  when  a  mineral  has  been  formed,  it  has  generally  been 
contaminated  by  foreign  substances,  amorphic  or  crystalline,  organic 
or  inorganic,  which  have  been  mixed  with  it  and  have  modified  its 
colour  and  other  properties ;  thus,  when  even  a  crystal  is  transparent, 
it  is  extremely  rare  for  it  not  to  contain  foreign  substances.  When 
these  substances  are  not  visible  to  the  naked  eye,  they  are  easily 
recognized  by  the  microscope,  or  chemical  analysis.  But  the 
minerals  which  figure  in  the  foregoing  table  are  only  the  most 
common,  and  more  especially  those  which,  being  ciystalline,  have 
been  observed  in  another  mineral  equally  crystallized. 

The  enveloping  minerals  which  are  the  most  important,  and  which 
enclose  the  greatest  number  of  other  minerals,  are  particularly  fluor, 
quartz,  the  micas,  the  felspars,  garnet,  idocrase,  scapolite,  tourma- 
line, augite,  hornblende,  serpentine,  chlorite,  talc,  baryte,  gypsum, 
apatite,  calcite,  dolomite,  chalybite.  It  is  easy  to  see  that  they  are 
very  widely  spread,  and  that  they  essentially  constitute  rocks.  On 
the  other  hand,  certain  minerals,  equally  wide  spread,  such  as  blende, 
hematite,  olivine,  sphene,  only  rarely  enclose  other  minerals. 

The  most  conmion  enveloped  minerals  are  very  nearly  the  same  as 
the  enveloping  minerals.  We  should,  however,  add  the  more  widely 
spread  metallic  minerals,  particularly  antimonite,  galena,  blende, 
pyrrhotine,  pyrite,  towanite,  magnetite,  hematite,  rutne,  wolfram. 

The  enveloping  and  the  enveloped  mineral  pretty  often  present  a 
certain  analogy  in  their  composition.  Thus,  the  sulphides,  arsenides, 
quartz,  and  the  silicates,  phosphates,  carbonates,  are  found  especially 
associated  with  minerals  of  the  same  family.  However,  there  is  no 
general  rule  in  this  respect,  and  the  minerals  offering  the  widest 
differences  in  their  composition  may  readily  be  found  associated. 
We  thus  understand  how,  according  to  the  table  given,  quartz  en- 
velopes at  least  a  hundred  substances,  and  is  itself  enveloped  by  some 
forty;  how  calcite  envelopes  at  least  seventy  substances,  and  is 
enveloped  by  more  than  a  score.  Besides,  the  cases  of  quartz  and 
calcite  clearly  show  that  the  enveloping  or  enveloped  minerals  may 
belong  to  almost  all  the  families.  The  simple  bodies,  the  sulphides, 
oxides,   fluorides,   the  silicates,   sulphates,   phosphates,   carbonates. 


igure  alternately  among  the  enveloping  and   enveloped 
rhero  arc  even  organic  substAncoa  which  envelope  certnin 
riicse,  on  the  otlier  Land,  axv  fotind  in  cerlftin   varieties  of  qn*rti 
topaz,  and  chrysoberyl ;  I  have  shown.  moreoveT,  that   thev  eiiet ' 
small  quantities  in  most  minerals,  sometimes  even  in  those  whiei  i 
volcanic.     Finally,  organized  bodies,  vegetables  or  animals,  art  &1»> 
Dbsorved  in  rock-salt  and  in  amber. 

To  sum  np,  wbetlier  they  are  enveloping  or  enveloped,  the  mioe- 
rals  belong  to  all  the  families  of  the  mineral  tdngdom.  HoretCT. 
eilica  and  the  silicates,  carbonates  and  sulphates  are  much  moiv  frt^ 
quently  enveloping  and  enveloped  than  the  sulphides,  arseuiiits,  kbJ 
metallic  oxides.  It  is  easy,  indeed,  to  understand  this;  for  vtfiik 
the  latter  inineroU  are  exceptional,  tbo  former  are  on  the  oontnrj 
very  frequent,  and  constitute  tlie  greater  portion  of  the  terr«!ri«I 

As  to  the  origin  of  enveloping  and  enveloped  minerals,  it  is  yen 
TKriable,  The  more  &e-qneutly  it  is  aqucoos,  hnt  it  may  also  )e 
igneous.  It  is  even  possible  that  it  may  be  different  for  tlie  tm 
associated  minerals. 

The  decomposition  of  a  mineral  eenerally  gives  rise  to  an  envelop- 
ment. This  decomposition  ia  prodnoed  by  oxygen,  water,  carboaic 
aeid,  or  indeed  by  any  other  chemical  agent.  It  is  ptuticnlarly  fre- 
quent in  the  minerals  susceptible  of  passing  to  a  higher  degree  of 
oaidfttion. 

It  is  the  minerals  of  the  abnormal  and  raotalliferoua  rocks  tlia'. 
visibly  offer  the  greatest  number  of  envelopments.  This  is  to  be 
attributed  to  their  mode  of  formation,  which  is  usually  by  successive 
deposits,  so  one  mineral  must  cover  the  one  that  has  preceiled  it. 

This  preamble  on  the  envelopment  of  minerals  w 
the  understanding  of  pseudomorphism,  which  will 
attention. 

(To  be  eonlinatd.) 


THE  EVIDENCES  OF  THE  GEOLOGICAL  AGE  ASD 
HUlLiN  MAJHUFACTUEE  OF  THE  FOSSIL  FLIST 
IMPLEMENTS. 

By  the  Editor.* 

In  this  uoticc  we  coiimicnce  the  first  of  a  scries  of  articira  descriptive  of  llie 
ecological  diogranis,  of  which  lost  month  we  commenced  the  issue.  Tlif 
uotonetj  wliieh  tlie  discover;  of  flint  implements  of  human  manufacture  of 
Amiens  nud  Abbeville  by  M.  Boucher  dc  Perthes  bos  atlsincd,  and  tbc  niimuiil 
of  researeh  and  investigation  now  going  on  renders  it  necessary  for  us  to  lav 
before  our  readers  the  chief  pobts  of  the  proofs  of  the  hKnian  workmausliip  uf 

"  Doing- an  illUHlnitcd  oiplanatory  artklo  o{Mi,14aKkiK'»(]kwAoE,tsL!,Dkaaj>Mn.  Ko,  VI. 
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those  articles.  Figures  1  and  S  represent  in  outlioe  on  a  scale  of  one  sixth. 
the  tiro  principal  forms  of  the  larger  kinds  of  flint  implements,  such  as  are 
fouad  in  France,  England,  and  elseirhere,  wherever  such  remaioB  have  been 


Pis.  I.— I'm  Flint  ImplemsBt  Itma  Bt,  I  PiK.  I.—Iuge  Flint  Implsment,  probablr 
Ach«ut.  CoUeclad  hy  11.  Boncber  de  wrelin  bswl,  fbond  t^  Ur.  flower.  NaL. 
Fenlm.  I      Siis ;  8  inohea  by  31  inche*. 

found.  Fig.  2  is  the  decisive  implement  as  to  the  correctness  of  the  position  of 
the  instruments  ill  gravels  of  really  geological  age,  found  by  Mr.  J.  W,  Flower, 
of  Crnydoii,  at  St.  Aclieul,  near  Amieos,  in  the  presence  of  Mr.  Prestsricli  and 
other  gcologiats,  in  June  of  last  year.  This  specimen  waa  extracted  from  a 
seam  of  ochreous  gravel  (26  of  section  below)  twenty  feet  below  the  surface. 
The  section  of  the  geological  deposita  at  that  place  as  given  by  Mr.  Prestwich 
(in  descending  order)  are 

Average 
thickness. 
1,  Bronn  brick-earlh  (many  old  tombs  and  some  coins) 
with  an  irregular  bed  of  flint-grave).     No  organic  re- 
mains.    Dinitioiial  plow  between  i  and  2  uneven  and  verg 

aflen  indenled     10  to  15  feet. 

Za.  Whitish  marl  and  sand,  with  small  chalk-debris. 
Land  and  freshwater  aheUa  (I^waea,  Snednea,  Htlix, 
Bitki/nia,  Planorbii,  Pupa,  Piitdmm,  and  Ana/lMt,  all  of 
Kcent  species)  are  commun,  and  mammalian  bones  and 

teeth  are  occasionally  found 2  to    8  feet. 

ib.  Coarse  sub-angular  flint-gravel,  white  with  irregylar 
ochreous  and  fermginous  seams,  with  tertiary  flint  peb- 
bles and  small  sandstone-blocks.  Kemaina  of  shells 
as  above,  in  patches  of  sand.    Teeth  and  \ni\es  dt  i^- 
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ptuuit  und  of  specUs  of  korse,  ox,  and  deer,  genentllv 
near  the  baac.  Tliis  bed  is  further  remarkable  for  con- 
Uining  the  worked  flints   ("  baches"  of  M.  de  Perthes, 

and  "laugucs  des  elint"  of  the  workmen)  6t«lS  feet 

resting  on 
Uncren  wirfnco  of  Chalk  atraljL 

In  the  gtnttum  ib  the  fliut  implcmenta  are  fimnd  in  considerable  nufflbcA 
Mr.  Tceatwich  tells  un  in  bii  paper  rend  before  I  he  RoTal  SocietT,  that  aa  iit 
first  visit  he  obtained  several  specimens  from  tbe  workmMi.  The  late  Dr. 
Rigollet  uicntioos  the  occurreDC«  also  here  in  the  grave]  of  round  pitnarf 
hard  ehalk,  pierced  vith  holes,  which  he  considers  were  used  as  beads.  Sad 
were  also  found  hy  Mr.  Prcstwich  on  bis  visit,  and  rect^niicd  as  small  fhoil 
sponges  {Coici»opora  gloiularii,  D'Orb),  very  common  in  the  Chalk.  He  a- 
presses  some  doubt  about  their  orlijicial  dressing,  alrhough  he  admits  "m 
■pecimens  do  eertoiul;  app4^r  ns  though  the  hole  had  bc««i  e  '  '  ' 
plet*d."     We  ligure  a  si>ccimen. 


anrpoaed  Pouil  Bead. 


anil  arc  not  commanded  by  any  hicber  ground. 

Fig.  2  is  also  from  the  gravel  of  Amiens,  and  is  a  very  good  example  of  ih^- 
large  pear-shaped  implements.  The  specimen  No,  3  is  a  type  of  auother  aiiJ 
flatter  kind,  and  was  probably  used  as  a  javelin,  or  spear-head,  while  the  hrp:^' 
pear-shaped  apccimens  like  ug.  1  were  probably  used  for  digging  rools,  a*  l^f 
umicroxlremiljisuuworked,  andlcft  bulbous  in  shape,  aaif  for  filling  ihejtil.a 
of  llie  hand  when  in  use.     It  seems  there  arc  two  sorts  of  pear-shaiiod  fljnti, 


Flint  Iniplciupiil  (<■)  lashod 


and  that  some  were  used  like  (ig.  1  as  javelin,  or  spcar-beads.  Sir  Cliarlc-i 
Lycll  has  in  liis  collection  one  of  these  worked  flints  thus  lashed  on  to  a  stoui 
pole,  in  illustration  of  their  probable  use  as  javelin-beads,  of  which  we  give  a 
represent  al ion  below. 

In  the  frravel  deposit  on  which  Ihe  (own  of  Abbeville  stands,  a  number  of 
flitit  implements  have  been  found,  (ogctlier  with  teeth  of  EUpias  primigethi 
and,  at  jilaces,  fragments  of  fresh-water  shells.  The  section,  ho«c\er,  whith 
JUr.  I  restwich  considers  of  great  interest  is  that  at  Menebecourt,  n  suburb  lu 
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the  nortli-west  of  the  town.  The  deposit  there  is  yery  distinct  in  its  character, 
and  occurs  as  a  patch  on  the  side  of  a  chalk  hill,  which  commands  it  to  the 
northward,  while  it  slopes  down  under  the  peat-beds  of  the  valley  of  the 
Somme  to  the  southwara.  The  following  is  the  section  in  descending  order,  as 
given  by  Mr.  Prestwich. 

Average 
thickness. 

1.  A  mass  of  brown  sandy  clav,  with  angular  fragments  of 
flints  and  chalk-rubble.     No  org:anic  remains.     Base 

very  irregular  and  indented  into  bed  No.  2    2  to  12  feet, 

2.  A  light-coloured  sandy  clay  ("  sable  gras"  of  the  work- 
men) analogous  to  the  loess,  contaming  land-shells,  Pupa, 
Helixy  Claustlia^  of  recent  species.  Flint-axes  and  mam- 
malian remains  are  said  to  occur  occasionally  in  this  bed    8  to  25  feet. 

3.  White  sand  ("  sable  aigre"),  with  one  to  two  feet  of 
sub-angular  flint-gravel  at  base.  This  bed  abounds  in 
land-  and  fresh-water-shells  of  recent  species  of  the 
genera  Helix,  Succinea,  Cvclas,  Pisidium,  F^alvata,  Bithy- 
nioy  and  Planorbis,  together  with  the  marine  Buccinum 
undatuMy  Cardium  edule,  Tellina  solidula,  and  Purpura 
lapillus.  The  author  has  also  found  the  Cyrena  conso- 
brina  and  Liiorina  rudis.  With  them  are  associated 
numerous  mammalian  remains,  and  it  is  said  flint  imple- 
ments      2  to    6  feet. 

4.  Light-coloured  sandy  marl,  in  places  very  hard,  with 
Helix,  Zoniles,  Succinea,  and  Pupa.    Not  traversed  3  feet. 

M.  Buteux  enumerates  from  this  pit  the  remains  of  Elephas  primigenius. 
Rhinoceros  tichorhinuSy  Cervus  Somonensis,  (?),  C.  larandus,  C.  priscus,  Ursus 
speUeuSj  Hifana  spelaa.  Bos  primioenius,  Equus  adamaticus,  and  Felis. 

Of  this  section,  however,  Mr.  rrestwich  remarks  that  the  essential  work  has 
yet  to  be  done,  namely,  the  determination  of  the  manner  in  which  these  fossils 
are  distributed,  which  occur  in  strata  Nos.  2  and  3.  "  A  few  marine  shells," 
that  geologist  tells  us,  "occur  mixed  indiscriminately  with  the  freshwater 
species,  chiefly  amongst  the  flints  at  the  base  of  No.  3.  They  are  very  friable, 
and  somewhat  scarce.  It  is  on  the  top  of  this  bed  of  flints  that  the  greater 
number  of  bones  are  found,  and  also,  it  is  said,  the  greater  number  of  flint 
implements."  Mr.  Prestwich,  however,  only  saw  some  long  flint  flakes  (con- 
sidered by  M.  de  Perthes  as  flint  knives)  from  the  peat-oeds  and  barrows. 
There  are  specimens,  however,  of  the  larger  implements,  or  "  baches,"  from 
Menchecourt,  in  M.  de  Perthes*  collection ;  one  from  a  recorded  depth  of  five 
metres,  and  another  from  a  recorded  depth  of  seven  metres.  This  would  take 
them  out  of  No.  1  stratum,  but  leaves  it  uncertain  whether  they  came  from 
No.  2  or  No.  3.  Prom  this  general  appearance,  Mr.  Prestwich  is  disposed  to 
place  them  in  bed  No.  2,  but  M.  de  Perthes  believes  them  to  be  from  No.  3 — 
if  so,  Mr.  Prestwich  thinks  they  must  have  come  from  some  subordinate  clay- 
seams  occasionally  intercalated  m  the  white  sand. 

With  regard  to  the  geological  age  of  these  beds,  Mr.  Prestwich  considers 
them  as  belonging  to  the  period  usually  designated  as  Post-pliocene,  and 
notices  their  agreement  with  many  beds  of  that  age  in  England.  The  Menche- 
court deposit  thus  resembles  that  of  Fishertbn,  near  Salisbury ;  the  gravel  of 
St.  Acheul  is  like  some  on  the  Sussex  coast ;  that  of  Moulin  Quignon  resem- 
bles the  gravel  so  well  exposed  in  the  great  railway  ballast-excavation  at  East 
Croydon,  and  the  gravel  at  Wandswortn-common,  and  many  other  places  round 
London. 
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Beitdes  tbo  cfoicuiTent  testimonj  of  the  norkmcn  and  of  capable  gecikgi» 
the  flint  implemenU  bear  evidence  ia  thcmwlves  of  their  geoli^cal  a^  "ll 
b  a  pef^ulinritv  of  chalk  flinU  to  brcomc  defplj  and  pcrnuuientt}  sluoed  ml 
(gauged  iu  colour,  or  to  remain  unchanged,  nccordiiig  to  the  nature  oT  tb 
deposit  in  which  thcj  arc  embedded.  In  clav  beds  the  oatside  of  lidi 
become  opaqaelj  whilR  or  poreellanic ;  iu  sand  (heir  black  fnuTtnred  svitm 
rctaain  simost  unchanged,  whilst  in  beds  of  oohreous  And  fctruginons  inA 
the  flints  are  stained  of  ligUl  jellow,  tawny,  or  deep  browo  wJoure,  <&  d  •*! 
eiliibilcd  in  the  ordinar;  gravels  of  the  London  area.  This  chai^  a  Ik 
work  of  Tcrj  lonff  time  and  of  moisture  before  the  opening  of  tie  beifi.  Nw 
in  looking  over  the  lar^  series  of  flinl-iniplementa  in  M.  de  Perthes'  ccSIk- 
tion,  it  cannot  fiul  to  stnko  the  most  casual  observer  that  those  Erom  Menrk- 
oourt  are  abnoal  alwavs  vliite  and  bright,  wbikt  those  from  Moulin  Qii^«ii 
have  a  dull  jcUow  and  brown  surface ;  and  it  maj  be  uoticed  that  vhe^rv 

Sa  is  often  the  case)  any  of  the  matrix  adheres  to  the  flint,  it  is  iuvaiiiUj  d 
e  same  nature,  texture,  and  colour  as  that  of  the  respective  beds  (henudrH. 
In  the  same  way  at  St.  Achcul,  nherc  there  are  beds  of  white  and  otliai  a 
ochreons  gravel,  the  flint  itnplesieiits  exhibit  cones jiondiug  Tariotions  ia  «i!m! 
and  adlienng  matrix,  added  to  which,  as  the  vhite  gravel  contiuits  chalk  ddia, 
there  are  portions  of  the  gravel  in  which  the  flints  are  more  or  less  malcd 
with  a  film  of  deposited  carbonate  of  time;  and  so  it  is  with  the  flini  mjk- 
ments  which  occur  in  these  porlioa*  of  the  gravcJ.  Fitrtlier,  the  suAw  of 
many  specimens  is  covered  with  dcntrilic  markings.  Some  few  implauenti 
also  show,  like  the  fractured  flints,  trtices  oF  wcat,  their  sharp  edges  beiv 
blunted.  In  fact,  the  flint-tmplcmeuta  form  just  as  much  a  cnn'inkinuf  part  i 
the  gravel  itself,  exhibiting  the  action  of  the  same  late  influences,  and  m  tbe 
sauic  force  and  degree,  as  the  roneih  mass  of  flint  fragments  with  which  tbt) 
arc  associated." 
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Geoix>c;ical  Society  of  Lokpon,  March  SS,  ISGO. 

1.  "  Notes  about  Spitibereen  in  1859."     By  James  Laniont,  Esq.,  F.G-S. 

(L  Lninotit  tirst  visilcd  Edge's  Laud,  which  is  composed  of  horizontal  slnta 
of  limestone,  shale,  and  sandstone,  willi  some  coal.  One  of  the  glaciers  oo 
this  coast  has  a  frontage  of  thirty  miles.  Black  Point  yielded  some  Carkoni- 
fcroua  fossils.  The  Thousand  Isles  are  composed  of  greenstone,  sometimes 
columnar.  Stour  I'iord  and  Walter  Thymen's  Straits  were  nest  visited.  The 
shores  consist  of  the  same  kind  of  horizontal  strata,  with  trap-rocks.  BeQ 
Sound  and  lee  Sound,  on  the  west  coast,  were  also  examined ;  the  former  haj 
liigh  hills  of  grey  fossiliferous  liraeslonc  all  round  it ;  the  fossils,  as  deter- 
mined by  Mr.  Salter,  prove  to  be  all  carboniferous.  At  various  points  on  the 
coast  and  islands  of  soutlieni  Spitzbcrgcn  Mr.  Lament  found  bones  of  whalfs 
and  walrus  at  elevations  of  ten  to  one  hundred  feet  above  the  sea,  and  at  dis- 
tances of  from  a  few  yards  to  half  a  mile  inland.  The  bones  are  somelimra 
embedded  in  banks  of  moss.  Drift-wood  (pine)  also  abounds ;  some  of  it  lies 
thirty  feet  above  liigh-waler-mark. 

hi  the  snppleuw-iit  to  (hia  paper,  Mr.  Homer  supplied  a  description  of  the 
rock-specimens  hrought  from  northern  Spitzhcrgen  by  Parry  and  Foster  in 
1827.  From  the  evidence  llius  aflbrdcd  it  appears  that  the  islands  and  main- 
land about  the  entrance  of  Waigati  Straits  consist  of  granitic  and  gneissic 
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rocks  with  quartz-rock  and  crystalline  limestones — possibly  tlie  altered  equi' 
Talents  of  tne  Carboniferous  sandstones  and  limestones  of  southern  Spitz- 
bergen. 

2.  « On  the  so-called  Wealden  Beds  at  Linksfield.*'  By  C.  Moore,  Esq.» 
F.G.S. 

The  author  recognized  a  similarity  of  appearance  between  the  shales  and 
thin  limestone-beds  at  Linksfield  and  those  or  the  Bonc'-bed  series  fat  the  base 
of  the  Lias)  at  Fylle  Hill,  near  Bristol,  at  Aust  Pas8a£;e  and  at  Penarth,  on 
the  Severn,  and  at  the  Uphill  cutting  on  the  Great  \Vestem  Railway.  The 
author  pointed  out  some  close  lithological  resemblances,  and  stated  that  he 
recognized  the  "  white  lias,"  the  "Gotham  marble,"  the  "bofle-bed,"  and  the 
^rpseous  clay-bands  of  the  south  in  the  quarry  at  Linksfield.  Cyprides, 
Estherue,  remains  of  Hybodus,  Lepidoius,  Jcrodus,  and  Plesiosaunu,  Mytilus, 
Modiola,  Unio,  and  Cyelas,  from  tne  Linksfield  beds,  wer6  amon^  the  palieonto- 
logical  evidences  supporting  his  correlation  of  the  beds  in  question. 

April  18, 1860. 

1.  "  On  a  Well-section  at  Bury  Cross,  near  Gosport.'*  By  James  Pilbrow, 
!Esq.    In  a  letter  to  the  Assistant-Secretary. 

This  well,  which  was  dug  to  a  depth  of  one  hundred  and  ten,  and  bored  two 
hundred  and  twenty-one  feet  deeper,  appears  not  to  have  penetrated  the 
Bracklesham  series  of  sands  and  clays,  many  of  the  characteristic  fossils  of 
which,  obtained  from  the  weU,  were  exhibited  by  Mr.  Pilbrow,  together  with 
specimens  of  the  beds  perforated.  The  yield  of  water  in  this  well  is  very 
copious,  certainly  equal  to  five  hundred  thousand  gallons  at  about  seventy  feet 
from  the  surface.  When  not  pumped,  the  water  nses  to  about  nine  feet  from 
the  surface. 

2.  "  On  the  presence  of  the  London  Clay  in  Norfolk,  as  proved  by  a  boring 
at  Yarmouth."    By  J.  Prestwich,  Esq.,  F.G.S. 

In  1840  Sir  E.  Lacon  and  Co.  commenced  a  well,  for  the  supply  of  water  to 
their  brewery,  and  had  a  shaft  dug  to  the  depth  of  twenty-two  teet,  and  then  a 
boring  made  to  the  depth  of  five  hundred  and  ninety-seven  feet,  entering  the 
Chalk,  but  stopped  by  massive  flints.  The  work  was  unsuccessful ;  but  the 
specimens  of  the  strata  were  carefully  preserved :  Mr.  Prestwich  and  Mr.  Bose 
lately  examined  them,  and  the  followmg  is  Mr.  Prestwich's  opinion  of  the  strata 
that  they  represent : — blown  sand  and  shingle,  about  fifty  feet  j  recent  estuarine 
deposits  (with  Ostrea  edulis,  Cardium  eduk,  Corbula  Nucleus,  TelUna  Balthica, 
T.  planaia,  Cyprina  Islandica,  Pecten  operculans,  Mvtilus  and  Balanus),  one 
hundred  and  twenty  feet ;  London  Clay,  three  hunored  and  ten  feet ;  Wool* 
wich  and  Reading  series,  forty-six  feet ;  Chalk,  fifty-seven  feet. 

This  section  is  interesting  as  being  illustrative  of  the  estuary  and  its  filling 
up ;  and  of  the  extension  of  London  Clay  and  Lower  Tertiary  deposits  to  a 
more  northerly  point  than  had  previously  been  ascertained. 

3.  "  On  sOme  Foraminifera  from  the  Upper  Triassic  Clays  of  Chellaston, 
near  Derby."  By  T.  Rupert  Jones,  Esq.,T.G.S.,  andW.A.  Parker,  Esq., 
M.  Micr.  Soc. 

Bluish-grey  specimens  of  the  mottled  clay  from  the  pits  at  Chellaston,  three 
miles  south  of  Derby,  whence  the  alabaster  is  obtained,  yielded  abundance  of 
minute  Foraminifera,  a  few  Entomostraca  (Of  there),  some  Otolites,  and  spines 
and  plates  of  small  EcUnoderms,  together  with  fine  siliceous  sand  and  pjrritous 
granules.  Of  the  Foraminifera  nearly  one-half  consist  of  a  small  variety  of 
Roialia  repanda,  namely,  U.  elegans,  D'Orb.  The  next  most  numerous  group 
are  the  Nodomrina,  including  varieties  of  Nodosaria^  Dentalina,^  MaimuuCiiuii^ 
VaginuUfut,  Planularia,  Frondicularia,  FlahelXxna^  Wiii  OutelUna,   ^^  \^sssia. 

VOL.   III.  *i  ^ 
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iicxt   in  namFrifjiI  foroc  is  NubrcKlana,  Palj/auttfkUta,  Smlimina,  uid  UvM 
itre  represented  b;  a  few  individuab. 

The  authon  slatti)  Ihol  ufarh  all  tKe  rarietiea  of  tbe  Koiofarint  fnWn 
CbellastoQ  are  prrsent  in  the  Lia^  in  the  cUjs  of  the  Oolites,  in  tbe  GUL 
Chalk-mari.  Chalk,  some  Tertian  deposiLs,  and  in  some  of  tlie  wraloiUcA- 
tcrrancan  aoil  other  feca^ ;  ftud  Ine  species  of  the  other  geaen  h^Tc  ako  |ief 
sisted  to  the  present  d&j.  One  of  the  Triassic  forms  tras  de^KbAil  ■«  t  be* 
virietj  under  the  name  of  .V.  Tiiia.  After  desrriliLUg  the  distribolioa  <f 
Fonniiaifera  lo  inanj  of  the  Me^ioxaic  atratai,  and  pointing  out  that  AWtww, 
Tfitnlariir,  Rolalirr.  and  some  Other  Foiaminifem  occur  in  the  pitltDcaoic  TOit, 
Heaars.  Jones  Mid  Parlcer  observed  that  altogether  we  hare  kere  sonw  naid- 
able  instajices  of  the  penistenc;  of  Ufe-tTpcs  among  the  lower  msak. 
"  ThoD^  the  specific  rclatioaship  of  the  palicoxoic  Forainiiufer»  require  fwtl> 
tlueidolion.  yrt  feel  certain  that  the  six  genen  represented  in  the  Untt 
Keaper  Cla;  of  Chella^ton  bj  at  least  thirt;  rarietiea  atand  realtr  in  the  {Sv 
(>f  uieestral  reprMentatices  of  certain  eiLiting  Foratiiinifera,  thai  the;  ml  m 
their  several  subspecific  features  in  accordaucc  with  the  cooditioiu  </ Iha 
place  of  grovlh,  just  as  their  posterit)-  now  do,  and  that,  although  vt  hiTt  ■ 
this  instance  met  with  oulj  the  mbntc  forms  of  n  seven  huadredfalhonu  m-X- 
hultoin,  yet  ebcwhcre  the  contemporaneoua  fuller  dcrelopmcnt  of  thew  jpiiSt 
I jpea  maj  be  fcrund  bj  catfful  search  in  other  and  more  shnllon'  wuter  (kpisiL- 
of  the  Triassic  period," 

May  2.  1S60.  | 

"On  the  Phjsic-J  RcUtiona  of  the  Rfiptiliferons   Sandstone  nnir  El™."     i 
Ttt  Ihc  Rtv.  W.  S.  Sviimiid-,,  f.G.S. 

Keferriiffi  to  Sir  R.  Murchiaon'a  sections  of  the  Elgin  district,  in  the  QomI. 
Joum.  GeoT.  Soc.,  No,  59,  pp.  Hi  and  123,  wbieh  show  a  conformable  seqnein 
of  strata  from  the  Old  Red  Sandstone  of  Foths  to  the  yellow  sandstone  mi 
cornstuuc  of  Lossiemouth  and  Bur^h  Head,  the  author  stated  that  the  i& 
ccous  marly  rocks,  or  so-called  "  comslones"  of  Glas^reen,  Linksfield,  Sjivnif, 
Inverugie,  and  Lossienionth  are  in  reality  very  dissimilar  to  the  comstonisof 
Fulhs  BJid  Colhall.  He  (heo  pointed  out  the  imprubabilitv  of  the  soc^M 
corustones  of  Glassgreeo  contiuuiug  to  dip  north- west wardlv  under  the  sani- 
stone  of  the  Quarrj-wooil  Ridge,  especially  as  near  Linksfield  it  is  seen  to  dip 
away  from  that  ridge.  Evidence  also  of  a  break  in  the  strata  at  the  BLsbop 
Mill  quarries  was  hrouglit  forward  to  show  that  the  sandstone  beneath  lliii 
"  comstoue''  (presumed  to  be  the  Reptiliferous  sandstone)  is  probably  brougtl 
by  a  fault  against  the  lower  or  Holoptyehian  sandstone,  which  latter  tovv<h. 
Spjnic  was  shown  lo  be  surmounted  by  the  Reptiliferous  saiidntone,  aad  liui 
last  conformably  by  a  marly  silieeous  rock  or  so-called  "  comslone." 

Beyond  Spynic  Loch,  northward,  the  author  supposed  that  another  fault  had 
again  brought  up  the  sandstotie  with  StagonolfpU  and  Hifperodupcdoii  at  Lossic- 
moutji.  Beyond  this  a  comsloue-like  rock  is  agam  seen  to  cover  the 
sandstone. 

2.  "Notice  of  the  Diaeovei7  of  two  Bone-caves  in  Northern  Sicily."  By 
Bitrou  Anca  de  Maogalaviti.* 

May  16,  1360. 

1,  "Outline  of  Ihe  Geology  of  part  of  VenezucU  and  of  Trinidad."    Bv 
G.  P.  Wall,  Esq.    Communicated  by  Sir  Roderict  Murchison,  V.P.G.S. 
The  district  eiamined  by  Mr.  VVaD  extends  from  the  Sth  degree  north  Uti- 
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tade  to  the  sea,  and  eastward  of  the  69th  meridian.    It  inclndes  the  Serranfa 
(as  the  mountainous  region  is  termed^  and  the  Llanos  or  plains  to  the  south. 

The  most  ancient  rocks  in  Venezuela  consist  of  mica-schists  and  gneiss,  and 
compose  the  author's  "  Carihbian  Group." 

Tnese  schistose  rocks  are  hijp;hly  distorted.  In  the  western  portion  of  the 
district  they  have  a  breadth  of  about  thirty  miles,  and  rise  to  the  height  of 
eight  thousand  feet. 

Gneiss  also  is  present,  and  is  markedly  interstratified  with  the  mica-schists. 
The  transition  is  occasionally  gradual ;  but  more  usually  it  is  sudden  and 
abrupt.  The  gneiss  sometimes  assumes  the  irregular  structure  of  granite,  but 
is  still  distinctly  bedded.  It  is  occasionally  auriferous.  Very  smaJl  propor- 
tions of  copper-ores  and  argentiferous  galena  exist  in  some  localities. 

The  Serranfa  also  compiises  another  great  group  of  strata,  flanking  the 
**  Garribbian"  rocks  on  the  south,  and  in  the  eastern  district  rising  to  a  height 
of  more  than  seven  thousand  feet,  with  a  breadth  of  from  thirty  to  forty  miles. 
These  consist  of  sandstones,  fossiliferous  limestones,  and  shales,  and  form  the 
group  provisionally  termed  "  Older  Parian.'* 

These  Older  Parian  strata  must  be  neaily  eight  thousand  feet  thick.  They 
have  b^n  intensely  disturbed.  Though  the  fossils  can  rarely  be  separated 
from  the  matrix,  yet  some  were  fortunately  obtained  from  near  Cumand — 
namely,  Trigonia  and  small  Gasteropoda — probably  of  Lower  Cretaceous  age. 
These  Lower  Parian  rocks  extend  westward  into  New  Granada,  and  are  pro- 
bably related  to  the  Neocomian  rocks  of  Bogota.  Near  their  junction  with 
the  "  Caribbian  Group"  they  are  often  interstratified  and  alternate  with  rocks 
of  i^eous  origin. 

The  Llanos  are  entirely  formed  of  conglomerates  and  sandstones  referable  to 
the  "  Newer  Parian  Group."  In  Trinidad  a  lower  and  calcareous  portion  exists. 
Altogether  this  group  probably  has  a  thickness  of  nearly  four  thousand  feet. 
Possus  are  abundant  in  the  calcareous  division,  and  seem  to  represent  the 
Ijower  Pliocene  or  Upper  Miocene  series  of  Europe. 

The  upper  portion  of  the  Newer  Parian  series,  which  is  often  shaly,  contains 
beds  of  lignite,  frequently  admitting  of  exploitation.  The  lignite  occurs  at 
several  lo^ties  on  the  mainland,  and  also  in  Southern  Trinidi^.  The  ligniti- 
ferouB  beds  have  locallv  undergone  combustion  to  a  great  extent,  from  natural 
causes,  such  as  the  aecomposition  of  pyrites.  The  result  is  that  the  strata 
have  been  indurated  and  baked  for  a  vertical  extent  sometimes  of  seventy  or 
eighty  feet,  the  clays  assuming  various  conditions,  and  presenting  the  "  porcel- 
lanites"  and  "  therraantides"  of  continental  authors. 

The  asphalt  of  Trinidad  and  the  mainland  is  almost  invariably  <£sscminated 
in  the  upper  part  of  the  Newer  Parian  group.  When  in  silu,  it  is  confined  to 
particular  strata,  which  were  originally  shales  containing  a  certain  proportion 
of  vegetable  debris.  The  organic  matter  has  undergone  a  special  mineraliza- 
tion, producing  a  bituminous,  in  place  of  the  ordinary  anthraciferous  sub- 
stances. This  operation  b  not  attributable  to  heat,  nor  of  the  nature  of  dis- 
tillation ;  but  is  due  to  chemical  reaction  at  the  ordinary  temperature  and 
under  the  normal  conditions  of  the  climate.  After  the  solution  and  removal 
of  the  bitumen  from  wood  passine  into  asphalt,  the  remaining  organic  structure 
presents  peculiar  appearances  under  the  microscope. 

The  occurrence  of  asphalt  in  New  Granada  and  the  Valley  of  the  Magda- 
lena  in  all  probability  indicates  the  presence  of  the  Newer  Parian  strata  in 
those  districts. 

2.  "On  the  co-existence  of  Man  with  certain  Extinct  Quadrupeds,  proved 
by  Fossil  Bones  from  various  Pleistocene  Deposits,  bearing  Incisions  made  by 
sharp  instruments."    By  M.  E.  Lartet,  Eor.  M.G.S.    In  a  letter  to  the  President. 
Tne  author  having  for  some  time  past  made  o\>^eiN^\ivOT>&  \s;:^^V«js^\«s^^a 


.^^^        ~'  1.        ' 
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'^■Ei-.T  i;.f  :»iwMTt  ii(TW>?t*<rwion  of  li»f  ronmif- 
nm"--*  .-t  :s.is!  <.-perjr*  w.-'  -.^  ii=i3  rnv.  SI-  l^rtrt  points  ou'  [h*i  it< 
Axr.if*^  tipTtri.  «uZ  fii«j::i.  »i*  recii^EpxiBftm*  wiih  the  El/yiv  ftm- 
r*Bu,  uii  Tiiu   r;^  maks*   .vcl;  is  rn-£tK^  drposirs :  sod  titdwi  tiul  > 

_r  »>-iif..~-»-»»  i2)i  iC   ix-tw-tusi^  :ir  ii*s  irwaniKv  of  wfiich  id  ffew; 
Ia,--.-(v  Tin*;   ia"^   Swn  irrwdcii  br  iku  «   ktw»1  of   our   still  nisij 

T^  ii-b-r  kr?^'-*  M-  r.lr.-^m-'i  if«r=iini!co  of  ik^  pniod  of  lb*  wra- 
rH3."o  "f  FitT'*'^^  rrvm  liu  C.-e:i3i?=!  v  kirias  bwti  uitrrior  lo  the  fonaivi 
■.-(■  -.>;  isarm  iin-Tixn.  ■t  -  »,>?*»>"  b«!  $cbsc»ii;«ii  \o  ihe  gnu  irJW  ere'f';- 
ip-ifi;*  n  «iJA  !b«  ts;  sairtifts  of  i  priaLTiie  p«opif  »re  foond.  If  S. 
E. 'i;  !Wx-».-r:'s  ijiv^irei  <£  'Attst  criTris  brine  doe  lo  tb*  last  di*Joai)uii 
i-f  :af  AlfB  be  ii.'WW*^!  ;i*  ■.fifii  lliai*  raj™3  »k>nf  with  the  nraiic  «■!>■ 
bi>s  if  .'n!  1  pr.vf  c>f  :^  «u<;;o.y  ':f  mu  U  an  rpodi  vberi  C«iiti>I  Eurc^ 
h»i  s.-t  iM  fillT  rttif.iFii  ;:j  prtsfct  c««nfi:cal  fntnm. 

"Re  ii^i-x  iio  "•"■«■* *  tin:  ii^icEii  ihere  t  cwid  fiiiifiipf  of  ibf  obancf 
i-t  leiirl  kiT-Ju;  .warrcd  since  nauTir^an  to  occnpj  EofOpr  and  the  Itmi.-b 
Isin^  *«  sSei  ^re  Boi  »rao«uiTfd  10  ci[s»tr>plies  io  geoenl  u  to  tSx:  lix 
ivgiiji  sujwcssA-n  of  orsanijrii  bei=Ki. 

L*}12t.  U.  Lanec  anacuKvl  \hii  x  Silt  hatchet  tsA  >iyatf  fltnt  knivFJ  niJ 
bieij  beea  dizMviTemL  in  nnipanj  with  rrmuns  of  Eleplunt.  Aurochs,  Il'V^. 
>ad  ■  frlfae  utnul,  in  ihe  sanJa  of  the  Piri»u  suburb  of  GreoeUe,  b;  )1 
Gosw,  of  Genm 
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May  30, 1860. 

1.  "On  certain  Hocks  of  Miocene  and  Eocene  age  in  Tuscany,  including 
Serpentine,  accompanied  by  Copper-ore,  Lignite,  and  Alabaster."  By  W.  r. 
Jervis,  Esq.,  F.G.o. 

Tliree  distinct  eruptions  of  serpentinous  igneous  rocks  have  been  recognized 
by  the  Italian  geologists ;  two  are  considered  to  have  occurred  in  Tertiary 
tunes,  and  one  previously  in  the  Mesozoic  period :  dykes  of  diorite  (abo  of 
Tertiary  age)  are  more  rare  in  the  same  geographical  area.    From  the  abundant 
occurrence  of  these  eruptive  rocks,  and  the  extensive  development  of  Miocene 
strata,  unknown  in  England,  arise  many  pecularities  of  Tuscan  geology  and 
mineralogy.    1st.  The  diaUagic  serpentine  has  i)ierced  the  Upper  Cretaceous 
beds,  but  does  not  enclose  anv  fragments  of  Tertiary  rocks,    it  is  non-metaUi- 
ferous,  and  is  employed  in  arcnitecture.    2ndly.  The  euphotide  or  "granitone," 
is  unfit  for  buildmg  purposes.    The  contact  of  this  with  the  diallagic  serpentine 
has  metamorphosed  tne  latter  into  the  curiously  marked  "  Ranocchiaja,"    3rdly. 
Diorite,  penetrating  the  euphotide,  and,  like  it,  belonging  to  the  Eocene  age. 
This  and  the  serpentine  acting  on  the  "  Macigno'  has  produced  the  "  Gabbro 
rosso."    4thly.  "  Gabbro  ver(£,"  or  serpentine,  without  diallage,  of  Miocene 
age.    This  is  much  softer  than  the  diallage  serpentine.    It  forms  dykes  ;  but 
more  generally  it  is  the  axial  nucleus  of  Imls  and  mountains,  the  strata  of  which 
are  much  disturbed.    In  most  cases  the  serpentine  rocks,  piercing  the  sedimen- 
tary strata,  have  upheaved  them  from  all  sides :  to  this  remarkaole  specie/ of 
axis  the  author  proposes  the  term  periclinal,  indicating  that  the  strata  fall  off 
in  every  direction.    The  limestones  are  often  altered  by  the  serpentine  into 
dolomite  (Miemmite),  and  are  otherwise  variously  affectea     Near  Matarana  a 
mouse  coloured  limestone  is  changed  (by  the  alteration  of  the  carbonate  of  iron 
to  a  peroxide)  into  a  brick-red  marble,  often  brecciated  and  veined  with  serpen- 
tine and  calc-spar  (Ofiocalce") 


June  13, 1860. 

1.  "On  the  Ossiferous  Caves  of  the  Peninsular  of  Gower,  in  Glamorganshire, 
South  Wales."  By  H.  Falconer,  M.D.,  F.R.S.,  F.G.S.  With  an  Apoendix  by 
J.  Prestwich,  Esq.,  F.R.S.,  Treas.  G.S.,  "  On  a  Raised  Beach  in  Mewslade 
Bay,  and  the  occurrence  of  the  Bo\ilder-clay  on  Cefn-y-bryn,  in  Gower. 

This  communication  was  a  summary  of  researches  made  during  the  last  three 
years  by  the  author  and  Lieut.-Col.  Wood,  F.G.S.  The  known  bone-caves  of 
Gower,  {pi  which  Paviland,  Spritsail  Tor,  and  Bacon  Hole  have  already  supplied 
Dr.  Buckland  and  others  to  some  extent  with  materials  for  the  history  of  the 
Cave-period)  are  in  the  Carboniferous  Limestone ;  and,  with  the  exception  of 
that  of  Spritsail  Tor,  which  b  on  the  west  coast  of  the  peninsula,  they  all  occur 
between  the  Mumbles  and  the  Worm's  Head.  The  most  important  are  "  Bacon 
Hole,"  "Minchin  Hole,"  "Bosco's  Den,"  "Bowen's  Parlour,"  "Crow Hole," 
"  Raven's  Cliff  Cavern,"  and  lastly  the  well-known  "Paviland  Caves."  Bone- 
caves  at  the  Mumbles,  in  Caswell  Bay  and  in  Oxwich  Bay  formeilv  existed ; 
but  the  sea  has  destroyed  them.  One  cavern  named  "Ram  Tor^'  between 
Caswell  Bay  and  the  Mumbles,  presumed  to  be  ossiferous,  remains  unexplored. 

Before  describing  the  bone-cave^,  the  author  briefly  noticed  that  which  Mr. 
Prestwich  had  lately  traced,  a  raised  beach  and  talus  of  breccia,  for  a  mile  along 
Mewslade  Bay,  westward  of  Paviland;  and  he  pointed  out  their  important 
relationship  to  the  marine  sands  and  overlying  limestone-breccia  found  in  several 
of  the  Gower  Caves.  Some  patches  of  Boulder-clav  had  also  been  found  by 
Mr.  Prestwich,  on  the  highlands  of  Gower,  and  in  Rnos  Sili  Bay. 

"  Bacon  Hole"  was  first  treated  of.  On  the  limestone  floor  of  the  cave  are^ — 
(1)  a  few  inches  of  marine  sand,  abounding  wit\v  lAtonna  rudu^  L«  \\loTa\\*,'S!^ 
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C/aiuilia  nigrifaiui,  wilh  bones  of  an  Arrieoia  anil  birds  ;  (i)  a  (hb  Uiw  li 
•tilagniitv :  1,3)  two  feet  or  leas  of  blacki&b  sand,  containing  a  ma&s  iJ  Iraarf 
StepSia  auf'faiMt  with  renmins  of  .VrJ>-i  /nxiu  aod  Puforiut  (ralgami  'j,  yi\ 
OOP  to  two  fcrt  of  ophrpous  cave-earth,  liincsloac-brecpia,  and  sauiij  Into, 
with  remwna  of  Ehphiu  aatiqiau,  Rhinoreroi  kfmiUrcJkmt,  Ilyma,  Catu  Itfn. 
Vrr—  tpelTuB,  Bo>  and  Gemu ;  (5)  itn^gular  etalagmite,  pailij  eiiTdu[iii;i 
hiigh  tusk  of  an  Elephftnt  ecnbedded  below  it ;  (6)  limestoue-brecck  titd  tobf- 
mito.  Cram  ouo  to  tvo  feet  thick,  wilh  bones  of  Ontu  and  Sat ;  ij)  intfjslv 
beds  of  slalagniitc,  one  foot  or  more,  vilb  Urxu  ;  {%)  dark-coloored  iDpofinL 
torch,  kept  lopp;  bj  abuadant  drip,  witb  bones  of  Bot,  Cervm,  Canii  nlfo, 
huma  of  Reindeer  and  Kocbuck,  together  «itb  shells  of  Patel/a.  XflM 
Purpura,  LUorina,  (probably  brought  into  thecav«m  as  food  bj  binbi,asdib> 
iiieoes  of  ancient  British  pottery.  The  marine  saTid  at  tbe  botlom  (A  "  Baot 
ilolc"  was  analogous  to  that  on  tbe  rock;  floor  of  the  Son  Ciro  CaTf,  ws 
Palenao;  bnt  contBining  fewer  speeies  of  MoUusca.  The  uppermosl  Utcc  d 
■talagrnite  is  abont  thirty  feet  above  hi^b  water.  The  Elephant  renuiiu  orlnf 
to  at  least  three  indJTiduab,  one  of  which  was  adult,  and  one  joung  with  mil- 
dentition. 

"  Iitincliin  Uolc,"  tbe  grandest  and  most  spacious  of  all  the  Gowet  C*t«,  b 
170  feet  long,  70  feet  where  widest,  and  3S  feet  high  at  tbe  caitniiot';  lie 
iection  KBTe— (1)  Loose  limeatone-brecoia,  three  feet ;  (2)  YeUow  (ave.ank 
mno  inches ;  (3)  Sand,  one  toot ;  (i)  Blackish  sandy  Loom  containing  abuadcd 
leuiaim  oi RhiHoeerot,  jfff^iu, sud^ot, twoauda  half  feet;  ifi)  Gtejfishfdkiw 
marine  sand,  varjing  in  thickness  from  one  to  four  feet.niui  restinsondwnKk] 
floor.  Some  uC  the  lower  mws  of  BhiHocrnia  from  this  deposit  eiLibit  LiUiit* 
and  comminuted  sliells  imbcddeii  in  the  t'ncrusting  matrix  i  and  the  bbut  saai 
yielded  HelU  hispiila,  similarily  attatehed.  In  the  interior,  the  cave^uanh  sii 
thicker,  and  tbe  black  sandy  loam  more  iiuctnotis.  The  luammalian  renoiie 
were  closely  analogous  with  those  from  Bacon  Hole ;  but  the  Elephant  rcsttias 
(,E.  antigMwi)  were  fewer,  and  those  of  RAiHoirenx  ifmittecim  were  more  muim^ 
oils,  ana  better  preserved.  Ko  remains  of  Kli^i.  primigeniiiii  or  uf  RiUir 
tichorhiaia  were  met  with  in  Bacon  Hole  or  Minehiii  Hole. 

"  Bosco's  Den,"  a  cavenious  fissure,  between  '■  Bacon  Hole"  and  "  Minctiio 
Hole,"  is  about  seventy  feet  high.  Col.  Wood,  having  succeeded  in  reachiiig  i 
hole  called  bythequarrymen  "Bacon's  Eye,"  found  it  to  be  an  angular  opening, 
two  and  a  h^f  feet  in  diameter,  at  the  top  of  one  the  the  great  vertical  fis^uns 
in  the  limestone,  and  leading  into  a  fine  caicm  Beneath  it  tbe  fissure  vu 
filled  Qp  with  a  mass  of  angular  fragments  of  limestone,  with  bones,  teeth.  mJ 
land  sliclls,  im])acted  in  oehreous  loam,  about  tneiity  feet  in  height,  resting  on 
a  solid  plntform  of  breccia,  beneAtb  which,  Ihe  fissure  had  to  a  great  eitmt 
been  washed  out  by  the  sea.  On  enlarging  the  aperture,  by  undermining  tlie 
projecting  mass  of  loam  and  breccia,  a  caiity  was  found  extending  seveniT-fii 
feel  backwards,  with  a  width  of  from  seven  to  sixteen  feel,  and  a  general  hei|.'ht 
of  about  fifteen  feet.  A  line  of  fissures  runs  along  the  angle  of  the  roof,  aiiri 
towards  Ihe  outer  part  of  the  catern  the  crack  widens  into  an  irregular  Uui', 
which  bad  evidently  communicated  with  (he  surface;  here  the  cavern  rises  to  a 
height  of  fortj  feet.  Theeastem  wall  only  of  the  cavern  was  found  to  be  coaled 
with  stalagmite.  The  floor  was  tolerably  smooth  and  shelved  down  graduallt, 
from  the  mouth  to  the  extremity,  the  ileposits  being  thicker  outwards.  Tlie 
flocr  havbg  been  excavated  down  to  the  bard  breecia,  there  were  observed.— 
(1)  at  the  top,  a  bed  of  sandy  peat  or  turf,  formed  chiefly  of  bits  of  sticks  and 
comminuted  vegetable  matter,  about  one  foot  thick,  eicept  under  the  flue, 
where  it  formed  a  low  conical  heap.  In  or  on  this  jwaty  covering  were  bones 
of  Ox  and  Wolf,  and  bones  and  broken  shed  antlers  of  Deer,  of  species  or 
varieties  allied  to  th«  Itcindwi   (Ceriu*  GiwHiiTdi  kqA.  C/en.  -^itiisHxl.      (i) 
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Stalagmite,  regular,  bat  usually  less  than  a  foot  thick.  At  one  spot  it  rose  into 
a  boss  two  feet  three  inches  high,  which  was  found  in  a  shattered  condition,  the 
fragments  being  loose,  but  still  in  place ;  thus  indicatinj^  the  operation  of  some 
shock  since  the  formation  of  the  stalagmite,  and  even  smce  the  peat  began  to  be 
formed,  as  well  as  the  absence  of  the  drip  in  the  cave  since  the  shock  took 

giaoe ;  (3)  sandy  loam,  one  foot  four  inches,  with  fragments  of  rock  and  without 
ones ;  (4)  sand,  four  feet  six  inches ;  (5)  a  bed  of  loose  stony  breccia,  four  feet, 
without  bones ;  (6)  ochreous  loam,  or  the  usual  cave  earth,  six  to  seven  feet 
thick,  resting  on  the  solid  cemented  breccia,  which  forms  a  floor  or  diaphragm 
between  the  upper  and  lower  chambers  of  the  fissure.  Ursus  spel^eus,  Canis 
lupus,  C.  tmlpesy  Bos,  Cervus,  and  Arvicola  occur  in  the  loam,  the  latter  in  abun- 
dance. The  most  remarkable  circumstance  about  these  remains  was  the  great 
excess  or  Deers'  antlers  above  the  others.  Upwards  of  one  thousand  antlers, 
mostly  shed  and  of  young  animals  belonging  eM^Jlw  to  Cervus  Onettardi,  were 
collected.  The  lower  chamber  has  been  washed  out  oy  the  sea  to  a  depth  inwards 
of  thirty-one  feet ;  and  at  its  extremity  a  compact  mass  of  marine  sand  and 
gpravel,  about  nine  feet  thick.  The  solid  breccia  forming  the  roof  of  the  lower, 
and  the  base  of  the  upper  cave,  increases  in  thickness  horn  six  feet  at  the  outside 
to  a  greater  depth  inwards.  Its  materiab  correspond  with  the  bed  of  angular 
debris  observed  by  Mr.  Prestwich  on  the  raised  beach  of  Mewslade  Bay. 

"  Bowen's  Parlour,"  or  "  Devil's  Hole,"  is  also  a  cavernous  fissure  in  the 
limestone  cliff,  between  Bosco's  Den  and  Crow  Hole.  It  has  been  washed  out 
by  the  sea ;  the  former  about  twenty  feet  high  at  the  mouth,  the  latter  four- 
teen. Thin  tabular  aggregations  of  sand  a&ere  to  the  lower  surface  of  the 
)iartition,  showing  that  it  was  deposited  on  a  bed  of  sand.  The  same  phenomena 
are  repeated  in  "  Crow  Hole"  with  modifications ;  the  cave  deposits  being 
stiU  in  situ :  here  remains  of  UrsuSy  Meles,  Rhinoceros,  and  some  other  forms 
have  been  found. 

"  Raven's  Cliff,"  presents  a  cavernous  fissure  broad  and  high  externally,  con- 
tracted within.  Here  a  thin  crust  of  stalagmite  formed  a  floor  upon  sand  nine 
feet  thick,  which  filled  the  fissure  close  up  to  the  roof,  leaving  only  an  empty 
angular  chamber  about  a  foot  high  above  the  stalagmite.  Upon  the  latter, 
remains  of  Mustelafoina,  Canis  vulpes,  and  some  Eish-bones  and  Bird-bones  were 
found.  In  the  sand  large  coprohtes  of  Carnivores,  some  fine  remains  of  Felis 
gpelaa,  bones  of  Rhinoceros,  and  the  vertebra  of  a  Fish  were  discovered.  Below 
tne  sand,  as  usual  in  the  Gower  Caves,  there  was  a  sandy  breccia  cemented  by 
stalagmite,  about  a  foot  thick.  Upon  it  was  a  large  block  of  limestone,  smoothed 
and  polished,  probably  by  the  rubbing  against  it  of  cave-animals,  and  patches  of 
polished  surface  were  seen  on  the  walls  of  the  cave.  Bemains  oi  Elephas, 
Rhinoceros,  Bos,  and  Cervus,  were  met  with  above  the  breccia.  Below  the 
breccia  was  a  bed  of  dark-grey  gritty  sand,  indurated  by  calcareous  infiltration, 
and  attaining  a  maximum  thickness  of  about  eight  feet.  In  this  sand,  and  close 
upon  the  rock-floor,  teeth  of  Hippotamus  major,  young  and  old,  and  remains  of 
Ursus,  Cervus,  and  Arvicola,  were  met  with.  There  was  evidence,  on  the  cliff 
beyond  the  aperture,  of  the  cave  and  its  contents  having  formerly  been  continued 
further  seawards. 

The  author  pointed  out  that  in  aU  these  caves  the  bottom  appears  to  have 
been  first  fillea  with  sea  sand  or  shingle,  with  which  were  occasionally  inter- 
mixed the  bones  of  pachyderms,  ruminants,  &c.,  then  living  on  the  emerged 
land  of  Gower ;  that,  when  this  deposit  was  elevated  above  nigh  water  mark, 
stalagmite  and  angular  debris  of  limestone  rock  formed  a  floor,  on  which  subse- 
quently cave-earth  or  other  common  alluvial  materials,  with  bones  and  antlers, 
often  in  profusion,  were  accumulated  through  the  fissure  above,  during  a  long 
I'^pse  of  time  after  the  rise  had  been  accomplished.  At  last,  by  a  converse 
action,  of  comparatively  modem  date,  the  level  ol  IVie  ewi^'v^a  ^«^\^isa^. 
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The  nisei  bcacb  at  Mewslade  Bay,  which  appear*,  nccorJing  to  the  enJaaiit 
Mr.  Prestwich,  to  W  of  lat«r  date  than  the  Bonlder-claj,  has  vithout  ibiS 
purlaken  of  changes  of  level  siuiihu-  to  nhat  llic  ax^es  and  iheii  taasai* 
Imvi:  imderfcoiie ;  although  the  marine  deDoaits  iu  the  caves  not  bednj  tl  i 
uniform  Ic'tl,  either  iu  Telalion  to  each  olher  or  to  the  raiaetl  beacli,  il  b  fB>- 
bnbk  that  thire  have  been  locallv  unequ«l  depressions  of  level  in  mmpantirdi 
modern  times.  The  author  thinls  that  the  sea  has  effected  but  ■  compantiv^ 
slight  inroad  on  the  cave-deposits  and  raised  beach ;  and  hence  he  adat  ti« 
IhieT  behing  to  a  compafativcl;  loodeni  epoch, — sedn^  al^o  that  thej  are  pn- 
baluy  of  later  date  than  the  Boulder-c!aj  period,  nod  rest  on  avumt  audi 
iMntJuuing  existing  species  of  shells. 

I'acihkud  Cave  was  next  referred  to;  bnttlie  author  restricted  his  miiui.Mo 
tliF  remains  of  Ei^iiu  primiffauui  and  human  bunes  that  were  found  in  it,  uJ 
nrgac»  that  the  latter,  (i.  «.  the  skeleton  of  the  "  Red  Ladj")  are  of  ook 
rcwnt  date  than  the  former. 

In  the  cave  at  Spritsoil  Tor,  under  a  stahgmittc  bone-breccia,  the  intriilv 
Tisaurc  of  the  rocVy  floor  was  imimeted  with  ochreous  cave-earth  full  o(  ton 
and  teeth  of  Elfpkas  anUquus,  A.  primigrtii»>,  BiiKorerot,  fUkorUaiu,  £f^ 
5m,  Bo*,  Cerrui,  Lcpm,  Arricuia,  Mm,  Urm  fpeima,  U.  priteai  (?),  /riii 
spfUra,  HjKna  ipeliM,  Canii  lupm,  C.  tulpa,  MrUt  fitmt,  and  3lii$lela.  C^y  \ 
nilitca  of  Uf/riui,  gnawed  bones  of  Bon,  Emmi,  and  Cema,  and  a  great  abGndukv 
of  the  detached  uioWs  of  huree,  guve  lae  eave  the  undoubted  eharader  uf 
liitviog  been  a  Uvtcna's  den.  In  the  superfioial  sand  on  the  atatagnule^  the  i 
mitlcrtt  of  a  Iteiuilecr  and  »onie  huiuan  bones  were  found.  { 

After  a  comparative  re'iew  of  the  fauna  of  the  Gower  bone^avi-s  in  trlaliiia 
uilh  that  of  other  pave- districts  of  Enirl;md,  and  of  Europe  in  grn^rsl,  lie 
uutlior  arrived  at  the  loUowinff  conclusions. 

1.  That  the  Gowcr  Caves  have  ]>rohablj  been  filled  up  wi.h  their  mammi- 
liau  remains  sbce  the  deposition  of  the  Bomder-ckv. 

3,  That  there  are  no  mammalian  remains  found  elsewhere  in  England  aaii 
^\';des  referable  to  a  fauna  of  a  more  ancient  geolt^cal  dale. 

3.  The  Elephas  (Loivdu»}  meriiiiomilh  and  Khiitoceros  Kinueui,  which  ocmr 
in,  and  are  characteristic  of,  the  "  Submarine- forest  Bed"  that  immediatelv 
\iiiderlie8  the  Uoulder^;laj  ou  the  Korfolt  coast,  have  nowhere  been  met  wilt 
in  the  British  caverns. 

4,  I'hat  Eiephat  antiquum,  with  JUinocrrcs  heaitachui,  and  E.  primimia 
vilh  JiA.  iicioriiiim,  though  respectivelj  characterizing  the  earlier  and  bur 
portious  of  one  period,  were  probahlv  ccmtemporarv  aniniab  ;  and  that  ihrr 
certftiulj  were  companions  of  tie  Cave'-Bear^,  Cave-Lions,  Cave-HvKnas,  Se., 
nod  of  some  at  least  of  the  existing  niamnialia. 

[The  Geological  Society's  Meetings  are  resumed  on  the  7th  inal.] 

Geologists'  Assocution.— Rev.  Walter  Mitchell  will  read  a  paper  "  On  Ibe 
Application  of  Crjstallographj  to  Mineralogy  and  Gcologj." 
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Thavebtise  Deposits  along  the  Foot  of  Kinder  ScotT,  Bersisbibe. 
—It  will  perliaps  be  interesting  to  Manchester  geologists  to  tnow  that  a  de- 
posit of  travcrtiue  is  now  forming  alone  the  base  of  the  above  hilL  The 
iiearc^t  deposits  of  this  kiaAoie  lA  lia\\'iCt^v\i/va\.Vt-™iNs*jjia^w,ft6.tone,  a 
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»  of  forty  or  fifty  milea  from  Manchester.  The  above  is  formed  by  k 
little  streaiii  which  flows  out  of  the  hill-side,  and  trickles  slowly  down  to  join 
ft  brook  at  the  bottom.  The  bed  is  alread;  aboat  ten  feet  in  tbickness  at  its 
neatest,  and  abont  twenty  or  thirty  feet  in  ten^h ;  in  composition  it  is  rather 
n«rder  md  more  eompact  than  that  found  at  Matlook,  and  like  it  contains  in- 
Dnutationa  and  impressions  of  various  leaves,  lichens,  and  mosses,  along  with 
riiells  of  the  common  Helis,  &c. 


Kinder  Scout  ia  a  hill  about  one  thousand  nine  hnndred  feet  in  height,  and 
is  one  of  the  highest  points  in  the  Peak  of  Derbyshire ;  its  distance  from  Man- 
chester is  about  eighteen  or  twenty  miles.  The  upper  part  is  composed  of  the 
coarse  millstone  grit,  containing  rounded  pebbles  of  quartz,  and  this  passes 
into  hard  fla^^bcda  towards  the  bottom,  where  the  travertine  bed  overlaps  it, 
so  to  speak.  The  travertine  is  to  me  the  more  remarkable  from  its  Being 
found  on  the  millstone  grit,  its  nearest  distance  to  the  mountain  limestone 
being  Qve  or  six  miles.  The  deposit  is  only  known  to  a  few  individuals,  and 
has  not  been  brought  under  the  notice  of  geologists  before. 

The  locality  may  be  found  bj  following  the  course  of  the  Kinder  Water  from 
Harfleld ;  this  stream  skirts  the  southern  base  of  the  hill,  and  is  joined  by  the 
little  brook  into  which  the  petrifying  spring  flows,  almost  at  its  head.  Masses 
of  travertine  may  be  found  in  the  bed  of  the  stream  towards  the  head,  which 
will  serve  aa  a  good  guide  to  the  explorer.  It  is  said  that  great  quantities  of 
the  travertine  &ve  been  taken  away. 

The  accompanying  sketch  is  a  view  of  the  spot  where  the  deposit  lies ;  the 
flag^  beds  of  the  sandstone  are  seen  on  the  right,  and  the  masses  of  travertine 
on  the  left  hand.  It  is  veil  worth  a  visit,  and  will  repay  the  trouble  of  making 
toie.— Yours,  John  TiTLoa,  Levenahnlme. 

AjCERiciN  FossiLS.~SiK,^-Could  any  of  your  readers  put  me  in  the  way  of 
procuring  a  specimen  of  Maelvrea,  and  a  tew  other  American  fossil  shells,  by 
eschange  or  otherwise. — SiOK*. 

Akrangehent  op  Mmebals, — Sir,— Yoor  obliging  answer  in  the  August 

number  of  the  "  Gtokwist"  to  my  queriea  on  tiie  auv^wh  lA  SXiaNKsJi.  -^^-i  'wi 
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■■ke  B  CKUkigue  of  foHils  induces  mc  to  tnrable  jon  with  a  lew  lim  en  Ik 
— lijuil  e(  A  (atalof!>'  1  Uf^h  1  bavc  Dcari j  completed  of  mj  nnstt  (uUni«ji  ij 

I  hM«  anmgnl  tbem  MYordiog 
udHndiiifcrawHiciiuncnK  ug 
Order. 

1.  Add. 

U.  SJt. 

IIL  Hiloiile. 

K.  BmW. 

V.  Ktntt. 

VL  Zerene. 

VII.  H*bHute. 

VIII.  Mi(a. 

IX.  Sieatite. 

X.  Spw. 

1  hare  ktso  divuled  Uwm  mlo  tlie  tlieiidral  duscs  of 
1st,  Vju\hj  and  alMinnMaith?  nUDerala, 
iml,  Aciiliferous  miwrils, 
3rd,  Mctaltic  mincnls, 
4lli,  Cooibostiblc  miomls, 
hj  kddmg  k  column  for  tUs  puipose  to  the  cataJogBe. 

1  endwe  a  specimini  sheet,  and  shall  be  clad  if  it  atecls  wSh  jHai  appnnj. 
A,  ffw  words  OD  the  subject  of  Ihc  priDcipic  upon  wWcli  the  abort- mentioxd 
"  ordcre"  were  inatiiued  would  greatly  oblise  me. 

I  nu;  mrnlion  ihat  I  intend  lo  ataik  each  f^peeiiuen  with  the  Bumber  of  At 
order  to  which  it  belong  aitd  that  the  drawers  conloiniug  the  minerals  in  adi 
order  arc  also  onmbered.  As  the  subject  may  not  be  wLoIIt  uninteresting  tt 
Mime  others  of  jour  readers,  perhaps  at  your  leisure  ton  iril!  kind);  faxottru 
with  a  few  more  sui;eestii}BS  id  a  future  number  of 
Sir,  vour^  faithfuilrrA.  B.  M.  W.,  Edinhur^. 


the  orders  utlo  vthich   PiofaeotU^ 
giren  in  Allan's  "  Miaeialogy." 
Order. 

XT.  Om. 
XU.  Ore. 
Xni.  MetaL 
XIV.  Pyrites. 
XV.  GWe. 
X\^.  Blende. 
XVII.  Swluhttr. 
Xnu.  Remu 
XIX.  Cu>l. 


Bpt>cica  QnarU  .. 


RwkCrrnal 

Btack  Quaru 


Yellow  Spii 


We  reeommend  to  our  correspondent  a  copy  of  W.  Phillips'  "  Mineralog]" 
(any  edjtiou  before  the  one  hj  Brooke  and  Miller,  especiatij  the  4ih),  and 
to  arrange  her  eollectioQ  in  the  order  that  Phillips'  adopted  and  uses  in  bis  book. 
It  is  Ibe  most  practicable  (or  gencial  purposes. 

Eluott's  Cusometers.— Sir, — Some  time  ago  von  promised  togiTeu 
account  of  inslrumenta  in  use  bj  geologists.  Will  it  be  convenient,  in  Ibe 
absence  of  this,  to  afford  me  some  eiplanation  of  the  two  scales  of  the  clino- 
meter made  for  geologists  by  Elliott  Brothers,  Strand.  The  prindpal  ^^n- 
ation  on  the  brass  arc  is  intelligible,  being  the  quadrant  divided  into  ninriy 
degrees;  but   the  aic   coQluna  auAmsi  Wa  "\.\\,'V\\.**.,V^.   Cfecry. 
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t  is  their  signification  ?    Again,  on  the  compass  side  of  the  clinometer  is  a 
divided  into  vertical  columns,  the  first  marked  degrees,  the  second  contain- 
tarts  of  the  inch,  corresponding  to  the  degrees.    How  do  they  correspond 
each  other  ? — Sigma. 

le  mark  1  |  1  signifies  that  the  angle  is  snch  that  the  base  is  equal  to  the 
3ndiciilar ;  1  in  2  that  the  base  is  doable  the  perpendicular,  and  so  on. 
second  column  does  not  signify  parts  of  an  inch,  out  for  a  slope  of  one 
^e  the  rise  is  one  in  fifty-seven  (one  foot  in  fifty-seven  feet,  or  one  inch 
ty-seven  inches,  etc.,  etc.)-  ^or  two  degrees  the  slope  or  gradient  would 
le  in  twenty-eight  and  a-half,  and  so  on. 

3CUSTETTEE  OX  CHINESE  FossiLS. — Groups  of  Crystals  and  organic  re- 
s  are  highly  valued  in  China  as  ornaments  of  opulent  apartments,  and 
most  exorbitant  prices.  A  group  of  common  quartz  crystals,  of  very 
aon  appearance,  was  offered  to  Dr.  Hoclistetter  at  the  price  of  twenty 
[can  dollars  (about  £4  4s.).  Plates  of  dark  brown  limestone  embedding 
idid  specimens  of  Orthoceratitesy  are,  when  polished  and  framed^  highly 
:med  as  ornamental  furniture  for  state  apartments.  They  are  said  to  bo 
Lent  at  Yunnan.  Their  Chinese  name  of  **  pa^oda-stone,"  adopted  by  Mr. 
head  in  his  "  Manual  of  Geology,"  published  m  the  Chinese  lan^piage,  is 
ed  from  the  general  opinion  that  these  Orthooeratiies — showing  indeed  in 
alveoles  and  in  the  sept«  going  through  them  a  certain  simmtude  with 
tructure  of  these  buildmgs — are  formed  underground  in  places  on  whose 
.ce  the  towers  of  a  pagoda  project  their  shadows. 

»ssil  bones  and  teetn  of  mammalia,  as  also  tiger  bones  are  much  in  request 
ig  the  Chinese,  on  account  of  their  supposed  medical  virtues,  and  are  con« 
cutly  sold  by  apothecaries  at  most  reasonable  prices.  Two  other  sorts  of 
lie  remains  occupy  also  a  conspicuous  place  in  the  materia  msdica  of  the 
esc,  and  arc  sold  in  a  pulverized  state  at  about  Is.  3d.  the  ounoe.  One  of 
1  is  the  "  stone-bird"  (Sa-ji),  a  brachiopod  from  the  Devonian  Limestone 
che-Saifn-tsi ;  the  other  is  a  crab,  extremely  well  preserved  in  a  (probably 
.ceous)  clay-marl,  from  Hainan  Kukwang  and  Tch^-kwang^si. 
le  material  generally  used  for  ornamental  objects  is  the  well-known 
ese  steatite  in  its  natural  state,  or  artificially  tingea  with  the  most  diversified 
irs.  At  Hing'po  (one  hundred  and  eighty  sea  miles  south  of  Shanghai) 
Ise-kong-sa,  wliere  these  objects  are  principally  fabricated,  they  are  ex- 
ely  cheap,  but  in  very  low  esteem  compared  with  objects  of  crystalline 
itone  or  marble.  Objects  made  of  "  tade"  or  "  yo**  (a  denommation  indis- 
inately  used  for  any  mmeral  substance  of  a  hardness  equal  to  that  of 
tz,  or  at  least  superior  to  that  of  marble)  fetch  enormous  prices.  Trifies 
old  for  8s.  3d.  to  21s. ;  larger  figures,  dishes,  vases.  Sec,  are  not  to  be 
for  less  than  £2  2s.,  £4  4s.,  and  even  if  particularly  conspicuous,  £105. 
her  inquiries  are  necessary  to  establish  a  mineralogical  determination  be* 
n  several  ^een  substances  comprised  under  the  general  denomination  of 
"  and  to  distinguish  how  far  then:  colour  is  natural  or  artifioiaL 
OTEs  ON  THE  Kkd  AND  White  Chalk  OF  YoKKSHHiB.^Having  lately 
a  some  trouble  in  getting  specimens  of  the  Bed  and  the  Wbite  Chalk  oif 
Lshire,  and  in  examining  them  chemically  and  microsoopicallv,  I  was 
ested  in  obtaining,  with  the  aid  of  Mr.  Deane,  of  Clapham,  and  of  Mr.  Nor- 
some  Foraminifera  from  both  of  these  hard  varieties  of  chalk, 
sry  little  impression  can  be  made  on  this  indurated  chalk  by  washing  it 
water  and^a  brush,  the  usual  plan  adopted  for  obtaining  Microzoa  from 
I ;  but  Mr.*  Deane  succeeded  in  breaking  up  the  Ked  Chaik  in  the  follow- 
Qcthod.  He  says,  "  Take  any  effloresoent  salt  (I  {»refer  subcarbonate  of 
,  for  the  chance  of  its  acting  a  little  upon  the  silica) ;  make  a  stcom^ 
ion;  boH  the  hard  chalk  thereuL  tiU  it  \&  iuJij  ^^ai«»\AJ^\  t«s&ss^^''^\3ks«^ 
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thn  &olutiiin,  iind  r%posc  it  cither  lo  the  air  or  to  the  licat  of  an  urrn  tmtii  <1* 
wiitvT  u[  cryvtallixatiun  Uu  racaped  -,  tlim,  this  prcpan^d  chalk,  wba  pul  nil 
IxiiliiiK  watr*  will  jirobabl)'  hreak  up  without  f^renler  force  Imiig  citipli>j«l  ti« 
u  cominnn  {huhIcts  Mah-tool  will  exert  npoo  it.  Tbr  fine  pwlirim  liiqil 
then  be  waniu'd  aw»J  i  Mil  ibc  remaiu-der  will  pmbablv  be  fonod  to  ertain  i 
foraiiimfftv,  uid  should  be  mounted  in  dmadO'bBlsain,  to  be  5fl«  propalt' 
Some  of  the  Wliile  Chalk  of  Yorkshire,  liffwevcr,   rojuircs  lo  be  idiinla^ 

SilisUpd  before  it  can  be  eiamiued  microspopically.      It  is  tctt  inlncUUftB 
r.  Normiui,  the  well  knoon  microsccijiinj  merliaiust,  found,' thoagbkiN' 

.     .J  ..1  :_ .:. iK^  J:i11..„lt -J   .,.  ^M __J . t  .i:i_ 


n  oTercoming  the  diffieult;  and  lu  pre pnrin^  some  very  Rood  t 
nc  ded  Chidk  from  Fbinboniugh,  having  been  manipulated  ~bj  Mr.  ucmt. 
exnmhicd  b;  Messrs.  M',  K.  Parker  and   T.  B.  Joues,  and  »m  toaaiu 


n  the  following  J'drfljaiBi/mf ; — G/oliigerina  tiiUaidrt ;  email,  yhj 
1111)11.      TKrtuiaria  pi/gnuro ;    small,   commou.       Jtoialia   aamomnAn ;   wim, 
rulhiT  common.     Jknt^Una  mmmuiiin   small,    rather   comiuoD.      CrtiUIaM 
r-itiitata:  of  middling  sia;,  T*re. 

Theoc  gentlemen  also  inform  me  that  Ihc  (hiu  slices  of  the  hard  VUk 
Chalk  from  Flamborough,  when  magnified  Oft j  climuctcr^,  are  Men 'tobtcK 
u'cdinglv  full  of  miDul«  ehsmbcts,  or  cells,  of  Globii/eriita  wad  Jimtalim;  'it 
foruier  predondnalina.  There  are  also  ik  few  TfxCtilari^  obsfrrabb.  IV 
chambers  are  gencraDj  separate ;  hut  here  and  there  characteriitic  eniupiof 
them  remain  attaclied  lo  each  other.  The  general  appearance  b  that  <i  raj 
lineW  washed  common  chalk. 

These  Fonmimfera  iuditatc  B  deep-sca-mndition  to  have  been  liial  tt  tit 
C'linIk>deposil,  and  such  as  that  of  the  raid-Atlantic  or  Ihc  Indian  Ocisui,  irbsi; 
Ultiliigrritia  still  ahouiids. 

Troiilcd  with  acid,  one  of  thn  spccimena  of  the  While  Chnlk  e^htbitfd  eriikif 
niiiiLiiis  iif  orgauie  matter, such  as  nhaL  mav  well  be  eomiidcred  as disinleeraifd 
(irv    iiirioile   of  ForamiiiiffTa.     It   is   tliicDj   globular;    bnl    some  of' it  a 

CIv.i'iTilly  cymiiiiocl,  the  Red  Chalk  gives  70  jier  cent,  of  earbonalcof  lim; 

(I !,|.   i„i;.- irii-groius  and  silicate  of  iron.     Digested   in  Terr  strew 

„.    .  I.     I  i.,  .  . .  i,[,  ul  peroxide  of  iron  is  obtained.     The   White  Chti 

li  I  ;  iL'-'idiic  wlieu  treated  with  muriatic  aeid. — M^uox-Gn. 

{'].Ai  Si-atj:  ako  GiiAKiTfi, — A  correspondent  in  Halifax,  Nova  Sroti», 
mentions  the  following  intereatine  facts  :—"  This  province  has  inanj  point!  of 
geological  interest,  wliicb  have  been  nil  ablv  dealt  with  bj  Dr.  Dawson.  In 
the  small  way,  it  is  curious  lo  observe  the  nighlj  metamorjiliic  condition  of 
'  cluv-^lule' wlieu  mure  or  less  acted  on  bj' gnuiilc.  1  have  o  beautil'ul  sjiu- 
nicnof  cranitccontiiiningtwostill  well-lammaled  fragments  of  slate.  Another, 
in  wliicn  Ihc  fragment  seems  turned  into  a  grenitoia  stone ;  and  every  stage  of 
the  process  is  to  be  seen  in  oil  the  chisellea  blocks  of  'asldar'  (granite)  inibc 
various  buildings  hereabouts,  a  disfigurement  to  the  white  granite,  it  is  tnii', 
but  very  interesting  to  geological  scrutiny.  Also,  this  clay-slate  has  mDre 
Ihiin  a  tendency,  at  times,  to  turn  into  mica-slate.  Onec  I  caught  it  m  ibe 
fact  of  looking  veiy  like  rudinieutary  hornblende-slate. 

There  is  a  large  boulder  of  the  mclamorphic  slalc  on  the  bill  above  here, 
with  equal  tendencies  lo  weather  in  coats,  as  we  so  frequently  sec  in  granitic 
cheese  wrings,  basalt,  trachytes,  anil  I  believe,  all  igneous  rocks. 

Another  point  is  its  extensive  Icudcnej  lo  become  white  externally,  as  if  it 
were  fclspalhic." 

I'ossiL  BoNEB  AT  Frogmorb.— A  fragment  of  a  leg-bone  of  nn  Elephant, 
another  of  Jtos  (?),  a  broken  lioni-corc  of  llos,  and  luj  antler  of  Crrrtif  inUr- 
mediu*  (i")  have  lalelj  been  vtnA'Kv'i.VvKai  vValic-*  t^Ai&vu^ti^  Visf^iasst,  in  a 


NOTES  AUD   QUERIES.  421 

Kra?el-pit,  which  has  been  worked  in  the  years  1858,  '59,  '60.  They  belong  to 
Mr.  Ingram,  of  the  Royal  Gardens,  ana  were  found  at  about  the  depth  of 
fifteen  feet  from  the  surface.  The  upper  soil  for  about  four  or  five  leet  is 
sandy  loam,  then  there  is  six  or  seven  feet  of  red  gravel,  and  three  or  four  feet 
of  washed  gravel,  in  which  the  bones  were  found. 

It  may  be  a  question  whether  the  old  bed  of  the  Thames  in  ancient  times 
may  not  have  passed  in  this  direction,  or  whether  the  river  may  not  formerly 
have  been  mucn  broader  than  at  present. — Q. 

The  Geology  of  Malta. — Dr.  Gravina  Giulia,  a  Maltese  geologist,  pub- 
lished a  short  time  since,  in  the  "  Ordine"  of  La  Valetta,  some  observations  on 
ihe  constitution  of  that  island,  which  are  not  without  interest.  After  establish- 
ing, with  Professor  Porbes,  that  the  strata  of  Malta  belong  to  the  Eocene,  or 
lower  tertiary  formation,  he  adverts  to  the  fact  that  fossil  remains  of  mam- 
moth have  been  found  on  the  island,  including  a  piece  of  tusk  seven  and  a-half 
inches  in  length.  Now,  as  it  is  not  to  be  supposed  that  such  huge  animals  as 
the  mammoth,  the  rhinoceros,  and  the  hippopotamus,  traces  of  aU  which  have 
been  found  there,  could  have  existed  in  so  circumscribed  an  area  as  that  of 
Malta,  it  is  not  to  be  denied  that  at  a  more  or  less  remote  period  it  must  have 
formed  part  of  the  Continent,  and  must  have  been  detached  from  it  by  some 
convulsion.  The  mammoth  has  never  been  found  in  tropical  latitudes,  and 
Professor  Owen  limits  its  existence  to  the  northern  hemisphere,  within  the 
forty-ninth  and  sixtieth  or  seventieth  degree  of  latitude ;  but  the  discovery  of 
the  primitive  elephant  or  mammoth  at  Malta  shows  that  it  must  have  been  dis- 
persed much  farther  south  than  has  been  generally  admitted. 

Mammalian  Remains. — About  thirty-eight  years  since,  i.  e,  1803,  the 
greater  part  of  a  skeleton  of  an  elephant,  vmh  teeth  and  tusks,  and  teeth  and 
many  bones  of  a  rhinoceros  were  found  "  embedded  in  loam,  in  the  midst  of  an 
extensive  accumulation  of  gravel,"  at  Petteridge  Common,  Surrey.  (See  Man- 
tell  in  Br^ley's  "Histonr  of  Surrey,"  vol.  L,  p.  129,  ed.  1841.) 

Toads  Living  when  Shut  in  Plaster  for  Years. — "  M.  Seguin"  (says  the 
*'  Medical  Times"),  "  wishing  to  ascertain  what  amount  of  truth  there  is  m  the 
marvellous  tales  told  of  batrachians  being  found  living  within  the  substance 
of  stones,  has  undertaken  some  experiments  upon  the  matter.  He  enclosed 
some  toads  very  firmly  in  plaster,  and  left  them  tor  years  in  the  middle  of  these 
blocks  of  factitious  stone.  At  various  intervals  he  has  broken  some  of  these 
blocks,  and  has  found  a  certain  number  of  the  toads  alive.  One  of  the  animals 
had  remained  thus  deprived  of  air  during  ten  years,  another  twelve,  and  a  third 
fifteen  years.  Two  still  continue  enclosed,  and  as  M.  Seguin  is  very  old,  and 
fears  that  these  two  blocks  may  be  lost  to  the  purposes  of  science,  he  offers 
them  to  the  Academy  of  Sciences,  in  order  that  it  may  hereafter  test  the  truth 
of  the  phenomenon.  M.  Plourens  announces  on  the  part  of  the  Academy  its 
willingness  to  accept  them,  intending,  after  a  verification  of  the  dates  of  seques- 
tration, to  have  the  plaster  broken  in  presence  of  a  commission  ad  hoc?^ 

Waste  op  Land  by  the  Sea. — It  is  stated  by  a  recent  able  writer  on  this 
subject,  in  treating  of  the  action  of  the  sea  upon  its  coasts,  that  on  the  coast 
of  Yorkshire  four  yards  a  year  is  the  rate  of  decay.  This  loss  for  one  million 
of  years  amounts  to  no  less  than  two  thousand  two  hundred  and  seventy-two 
miles ;  and  even  at  one  yard  of  annual  loss,  Yorkshire  must  once  have  extended 
five  hundred  and  sixty-eight  miles  further  eastward  than  it  now  does. — J.  J. 

Nagasaki  Coal  Mines. — Her  Majesty's  ship  "  Roebuck"  has  been  cruising 
outside,  testing  the  Japanese  coal,  and  trying  to  find  out  where  the  nrincipal 
mines  are  in  this  vicinity ;  she  proceeded  to  leddo  direct,  to  try  ana  obtain 
permission  from  the  Emperor  to  see  the  mines,  and  how  they  are  worked,  or 
could  be  worked,  and  if  possible  to  make  contracts  for  regular  supplies.  An 
engmeer  who  h  on  board  her  states  that  from  tVie  T)b\)i^«x«si^  q\  \^^  ^ibScvst.^:^ 
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AuoM  ainns.~-8a,— ror  tW  n*Bw«liuB  of  nologiita  rnttb^  K^ 
loHM,  ar  M^  «lk(r  i^m  (■  tfcc  Be^gUxMutead  of  Albm.  1  nk  to  itH 
m  tfe  pv*  <r  TOW  jeml  tWt  the  BMnenm  of  the  Abm  lledttoic'*  iMiti- 
li»  ■—«■»»  wftwif  q<  ItciJ  iMtiiMuii  JwerrMg  their  ttertka.  Ua 
K  iMilh*  Arift,  lh»  WtMT  <%  anrf  sand,  the  d»lk-»v],  ad»n(£ 
MiJi,  Jta.  UmitHM  Mt  Mt  hltr  U*ncd,l>ii1  I  shaD  behafupjto  gin» 
■BMliM  ntfeS^af  th>s  W  njr  voe  vk>  aav  paj  us  a  visit. 

Sb  ■■(&  hM  hi^  «ai  «(  Me  ai  Aspwagvnieat  of  local  miurmi ;  te 
law  a*  lAa— wd  tM  lAia  fohHs  jwth^-bnn  stvlcd  moe  eaUtttiami 
i^Mah.  <h^  «hm  thw  ai«amK  fcMn  lh«  Mi^luppea  to  he  occriaiU 
nJMClH*Bi«hnthMavmlreoaliaMnAthat  ia  WDCth*  «r  ntln 

1  MM  aM  thit  tW  ill«  M«»  cMlMBi.  baidn  the  oodeBtkn  of  bed 
(cMAwiwinmnUigMMrflheKitiBh  faraMtioM;  abootkarfBriU 


i-c.-  inj  ihalf  lu  fL'ur  uid  i-haif  ioohi's  boe,  (larls  or  !^pcar-heads  sii  lo  Sfria 
kLvEi-?  i-~[ii.  ba!llf-ii«.  or  hatchets,  gwiges,  »nd  chisels,  sill  being  compceai  d 
iih.;;*  kinJ*  (if  sion*  and  of  popper,  but  principallT  of  fiiut  ana  (tet. 
S.'C'T'iin:^^  ih«  Lugvr  implMuecIs  are  fonned  of  hmesloDe,  greenstoDe,  or  sdiist, 
»hil<;  ibe  smaller,  such  is  the  arrow-heads,  are  fortned  of  grer  or  favn-ccdosiril 
cton  vT  dial,  and  ui-re  rarfl;  of  red  utd  bUck  slaie^  and  w^le  etudcedoiiT. 

l^  Tbe  site:!  of  lEcient  baltk-erounds  the  arra«-hcads  are  plauglicd  op  is 
tc.i-riblc  nunihets,  but  eiseirbav  isolated  speeitneos  are  casu all j  picked  cp.  It 
is  a  curi'ius  fart  iha:  do  ano«-hnd:>  are  foond  in  aar  of  the  conipatatiifij 
BVAUTn  Indian  buml-zT\>uads,  but  the  slone  eouees  are  somelimes  met  »i\i, 
ihttj  indicitice  ihe  laote  reeeni  origin  of  the  Utler. 

If  flint  arrow-heads  ar*  ewwintered,  with  other  relics  of  slone  and  eopptr, 
anK'l:;:  hmuan  ^eleloos.  I  ihiuk  it  aifords  an  eTidenecof  the  extreme  antiqnjlE 
of  the  latter,  Bhioti  out  proboUT  be  coeval  with  the  Celtic  period  <rf  Ikitaio 
S'nw  of  the  MTOw-heads  are  ciccedinel;  smooth,  whilst  the  majorilj  are 
riHish.  vilil  a  nuniber  ol  facets,  and  seem  to  hate  beea  formed  b\  chipping  the 
Ainl.  and  are  not  dissimilar  to  the  ancient  fiinl  weapiHis  of  the  ISritish  Ues.— 
lii...  D.  Gibs.  M.D_  M.A„  F-GS. 

EnBATi  i-v  Dr.  Girb's  PireR  os  CAXADiiS  CiTHtss. — Page  138.  WU 
lioe.  fdr  Bmmcifitti  read  Homcieile't.  Pace  162,  Ulh  line,  for  tkouMnd  read 
k.M4rr<i.  IVe  I6i,  31sl  line,  (or  mall  n^  nv//.  Fase  I6S,  6th  line,  for 
.V-r.M*  read  .V<nMi.  IW  169,  15ih  Lnc,  for  Darir  read  borit.  Pact  173 
tfi>i>l-iK>le,  2nd  Uiie>  for  A>rp  read  Rfff,  Pace  174,  last  line,  for  Kvrf  nadi^. 
Page  217,  ISlh  line,  for  &-/  read  Baa. 
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In  Essay  on  the  Causes  of  distant  Altemaie  Periodic  Inundations  aver  the  Low 
ands  of  Each  Hemisphere,    By  Augustus  Beroh.    London:  James  Bidgwaj. 

There  are  some  topics  now  under  discussion  and  investigation  by  geologists 
rhicli  possess  an  interest  even  greater  than  any  which  have  yet  lieen  worked 
ut  by  any  previous  efforts.  Colonel  James,  in  some  excellent  articles  in  the 
Athemeum,"  has  shown  that  an  evagation  of  the  poles  has  not  only  been  pos- 
iblv  caused  by  the  projection  and  upheaval  of  mountain  ranges,  but  that  pro- 
iibly  even  this  may  be  reckoned  amount  those  causes  which  produced  the 
ormer  higher  temperature  of  certam  regions  of  our  globe  which  are  now  within 
he  temperate  and  arctic  regions.  And  more  than  one  essaj,  too,  has  of  late 
een  written  with  a  view  to  proving  the  possibility  of  periodic  floods. 

In  the  modest  treatise  before  us  some  important  facts  and  doctrines  are 
iTOught  under  attention.  "  Inquirers,"  says  our  author  in  his  preface,  "  in 
heir  investigations  of  the  different  strata  would  discover  cliffs  ana  bays  in  the 
nterior  of  a  country  similar  to  those  observed  in  their  rambles  along  the 
ine  of  sea-coast,  and  the  same  view  of  steep  abruptness  or  escarpments,  with 
vegetable  and  animal  remains,  in  the  interior  as  on  the  coast.  Sucn  discoveries 
rould  naturally  lead  them  to  consider  that  the  whole  country  must  have  been 
submerged  by  the  ocean  at  some  distant  period ;  and  on  farther  investigation 
hey  would  nnd  that  these  inundations  have  not  only  once  occurred,  but  that 
it  several  distant  periods  the  ocean  had  encroached  on  the  land,  and  the  land 
,hus  been  covered  by  the  ocean.  New  layers  of  rocks,  sands,  ^vels,  and 
»tner  marine  productions  had  been  the  means  of  producing,  successively,  newer 
;trata  and  newer  countries.  The  geologists  would  consequently  arrive  at  the 
conclusion  that  all  these  changes  of  strata  and  animal  remains  presented  to 
heir  view  must  have  arisen  from  an  overwhelming  ocean." 

Our  author  then  endeavours,  "  by  consulting  the  noble  science  of  astronomy, 
^  find  a  cause  for  these  periodical  disturbances  and  encroachments  of  the 
x%aa ;  and  his  work  consists  of  "  considerations  on  the  motion  of  the  major 
ixis  or  revolution  and  change  of  the  line  of  apsides  of  the  earth's  orbit ;  its 
;auses,  and  the  effect  produced  in  its  orbital  revolutions  through  the  ecliptic 
'rom  one  hemisphere  to  the  other,  involving  a  certain  number  ofyears. 

"  Astronomers  have  observed  that  the  line  of  apsides  of  the  earth's  orbit  has 
i  motion  throng  the  whole  ecliptic ;  and  it  is  observed  that  the  major  axis 
ioes  not  always  point  to  the  same  star,  or,  what  is  the  same  thing,  the  earth  is 
breed  onwards  beyond  the  perihelion  point  every  year  to  a  certain  extent,  at 
he  rate  of  61".761,  as  is  proved  by  ooservation  of  the  stars.  ♦  ♦  That 
)art  of  the  earth's  orbit  which  b  nearest  the  sun — the  perihelion — ^is  three 
nillions  of  miles  nearer  than  the  aphelion,  or  most  distant  range  of  the  orbit ; 
md  when  the  earth  is  at  its  perihelion  point,  it  is  (owmg  to  the  sun's  force) 
»rned  more  rapidly  through  that  part  ot  its  orbit,  that  is,  at  the  rate  of  about 
iixty-one  minutes  per  day.  This  increased  motion,"  our  author  considers, 
^  must  necessarily  increase  and  accumulate  the  waters  of  the  ocean  in  the  lati- 
tudes of  the  southern  hemisphere,  where  the  direction  of  the  forces  has  its 
3hief  action.  In  consequence  of  these  forces,  the  ocean  has  so  increased  in 
nass  that  it  extends  from  the  Pole  to  about  thirty  decrees  of  south  latitude. 

"  We  also  find  that  the  southern  continents  and  islands  have  their  southern 
extremities  worn  into  acute  angles,  while  those  of  the  northern  are  Qbtiifi&^ 
'urther  proving  that  the  united  action  of  tVie  ^W  VAii^T^^d^^  Vsc^^R&\a& 
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cansfd  such  lui  nccnmulfltion  of  water  in  the  southern  hemisphere;  v)^u 
the  olhcr  hiuiil,  vi^  find  iii  the  nurthem  hemisphere  a  oansideiahlT  smiits 
amonnt  of  wntpr,  hut  ngrealer  i;\ecss  of  Inxid.  If  wc  divide  tbe'laaduj 
wati-r  on  our  CMtti  into  one  tliousaud  puts,  we  sb^  find  tliat  there  m  ba 
two  hundred  and  seventy-fiTe  parts  had,  and  seven  hundred  and  tventj-fit 
parts  water.  In  the  soulhem  hemiaphere  opposed  to  the  perihdion,  we  jif 
sLvij-lirt  porta  of  liuid  out  of  two  hundred  nud  seventy-five,  while  Ibac  m 
four  hundred  and  thirty-flvK  o[  water  out  of  the  seven  hundred  tad  twHi!j*t 
parts  ;  On  tlie  other  hand,  in  the  northern  hemisphere,  opposnl  to  the  apUta, 
lUcrr  arc  two  hundred  and  ten  parts  out  ot  the  two  hundred  nad  scvmls-ISr? 
pMts  of  huid,  and  hut  two  hundred  and  ninctv  parts  out  of  seven  hundrcS  ad 
twcnlv-Dv8  of  water.  Can  sudi  remarkable  facts  and  such  a  great  dispirilt  b 
neetmuted  for  in  any  other  way  than  as  stated  tn  onr  theory  ? 

"  As  already  Bloted,  and  being  demonstrably  proved,  *tliat  the  petUw 
moves  round  the  ecliptic  in  twenty  thousand  nine  hundred  and  eighlyte 
years,  we  will,  for  esample,  diviife  this  circle  into  four  quarten  rf  nnrij 
degrees,  each  of  Qve  thousand  two  hundred  and  forty-six  vcars ;  and  tin  tOlt 
the  change  and  amonnt  in  degrees  of  declination  through'  which  the  pedhdia 
will  pass,  both  north  and  south,  for  it  is  at  theac  four  points  of  de^ntin 
(that  is,  the  two  extreme  and  the  two  middle  points  of  declination)  that  talm 
dyniuniea]  ciTects  arc  produced,  which  will  most  sensibly  strike  the  reader. 
"  "  At  present,  in  the  jpor  1S30,  the  longitude  of  the  perihelion  is  abool  au 
hundred  degrees,  one  minute,  fire  seconds,  or  in  about  ten  d^ttM,  (oe 
minute,  five  seconds  of  Capricorn ;  if  from  this  year  we  fall  back  some  tlwi- 
sand  years,  say,  from  ten  decrees,  one  minute,  five  seconds  of  Capricorn,  to  lix 
first  dfgree  of  Canwr,  a  period  of  eleven  thousand  mid  seveatj-sevcn  Yxtn, 
and  take  our  startiog  point  wlien  the  perihelion  point  had  its  place  in  the  fiist 
degree  of  Cancer,  in  extreme  north  declination,  we  may  conclude  that  the  io* 
lauds  in  the  northern  hemisphere  would  be  ovcrwhehned  by  the  ocean,  as  is  the 
case  with  the  low  lands  in  the  southern  hemisphere  at  the  present  day.  Il 
follows,  therefore,  that  (relatively  to  the  year  1S30J  it  is  now  eleven  thonsml 
and  seventy-seven  years  ago  since  the  northern  hemisphere  was  last  subnicrjol, 
or  nine  thousand  two  hundred  and  forty-seven  years  before  Clirist. 

"  The  per^elion  woiJd  then  ]miss  through  Cancer,  descend  through  Leo  to 
the  first  degree  of  Virgo,  where  it  would  be  at  a  middle  declination  of  eiera 
degrees  forty-five  minutes  north,  when  the  ocean  would  commence  deseendinc 
citbcr  rapidly  or  gradually  southward,  and  overwhelm  the  lauds  of  the  southern 
tropics,  while  the  northern  hemisphere  would  be  beeombg  gradually  dry,  at 
the  time  of  the  periheLon  paasiuz  through  the  sign  of  Virgo,  and  crossing  ttic 
equator;  this  would  occur  five  thousand  eight  hundred  and  thirty  years  ago, 
or  about  four  thousand  years  before  Christ. 

'■  Wc  may  here  remark  the  close  agrcemeut  of  our  physical  theory  at  this 
period  with  many  Oriental  traditions,  and  the  records  of  the  Jewish  writers, 
and  also  with  the  description  in  the  first  chapters  of  the  Mosaic  account. 

"This  completes  tlie  first  quarter  of  ninety  degrees  of  the  ecliptic,  io  five 
thousand  two  hundred  and  forty-sijt  years  of  motion  through  the  same  circle. 

"  In  commencing  our  second  (juarter,  we  find  the  perihelion  crossing  the 
equator  to  the  first  degree  of  Libra,  the  ocean  descending  and  oirerwbcl ruing 
the  southern  tropics,  wlicro  the  lands  would  be  exposed  to  the  force  of  turbu- 
lent floods  ;  this  commotiou  would  continue  while  the  perihelion  was  descend- 
ing through  Libra  to  the  first  degree  of  Scorpio,  ot  eleven  degrees  fortv-live 
minutes  of  south  declination,  and  while  passmg  through  Scorpio,  tht  Vapid 
descent  of  the  ocean  southwards  would  then  ^dually  subside,  having  eon- 
tiuued  three  thousand  four  hundred  and  niuety-eight  years,  while  the  permeUoa 


tmuea  ttiree  luousana  lour  liunilred  and  nmety-eighl 
had  been  descending  trom  Uie  4i^  4e^tck.  <S.  Nh^ 
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the  first  degree  of  Scorpio,  in  south  declination,  as  stated  above.  This  would 
occur  about  the  period  when  the  antediluvians  would  feel  the  effects  of  the 
floods,  and  be  compelled  to  retire  from  the  southern  to  the  northern  hemi- 
sphere ;  this  would  also  seem  to  agree  with  the  escape  of  Noah  in  his  ark. 
This  occurrence  would  happen,  according  to  our  theory,  about  four  thousand 
and  eighty-one  years  ago,  or  two  thousand  two  hundred  and  fifty-one  years 
before  Christ,  the  period  of  the  deluge. 

"  This  discrepancy  between  our  calculation  and  the  scriptural  chronology  of 
two  thousand  tnree  hundred  and  forty-eight  years,  may  be  readily  accounted 
for,  as  we  know  not  the  date  when  the  latter  chronology  was  written,  whether 
at  the  beginning,  middle,  or  end  of  the  deluge,  an  inundating  period  of  up- 
wards of  three  tnousand  years. 

"  After  this  period  the  inundating  power  of  the  ocean  would  gradually  cease 
towards  the  southern  hemisphere,  but  would  still  slowly  flow,  for  several  thou- 
sand years ;  in  the  northern  hemisphere,  at  the  same  time,  a  gradual  retiring  of 
the  waters  would  take  place,  and  a  greater  comparative  tranauility  would 
ensue  in  both  hemispheres,  after  three  thousand  four  hundred  ana  ninety-eight 
years  of  commotion.  The  antediluvians  would  at  this  period  be  busily  select- 
ing dry  spots  in  the  northern  lands  whereon  to  fix  their  habitations.  *  ♦  ♦ 
The  perihelion  would  now  continue  to  descend  through  Scorpio,  Saggitarius, 
to  the  first  degree  of  Capricorn,  at  extreme  south  (feclination,  and  the  low 
lands  would  then  be  completely  submerged  in  the  southern,  while  the  northern 
hemisphere  would  be  leit  dry,  as  we  now  find  it  to  be  from  experience.  The 
ocean  will  continue  slowly  to  retire  from  the  low  lands  of  the  northern,  and 
will  as  slowly  advance  in  the  southern  hemisphere ;  which  process  will  probably 
continue  for  about  two  thousand  nine  hundred  years  more. 

"  The  perihelion  has  now  passed  from  the  first  degree  of  Scorpio  to  the  first 
degree  of  Capricorn,  in  three  thousand  four  hundred  and  ninety-eight  years  —a 
period  of  submergence  of  lands  in  the  southern  hemisphere,  but  of  a  retreating 
ocean  from  the  hmds  of  the  northern  hemisphere ;  the  perihelion  having  alto- 
gether descended  through  the  three  signs,  from  the  first  degree  of  Libra  to  the 
urst  degree  of  Capricorn,  in  five  thousand  two  hundred  and  forty-six  years,  has 
thus  completed  the  second  quarter  of  ninety  degrees,  or  half  a  revolution  of 
the  ecliptic  of  one  hundred  and  eighty  degrees,  from  the  first  degree  of  Cancer 
^o  the  nrst  degree  of  Capricorn,  m  ten  thousand  four  hundred  and  ninety-two 
years. 

"  This  period  would  be  arrived  at  between  nine  thousand  two  hundred  and 
forty-six  years  before  Christ,  and  one  thousand  two  hundred  and  forty-seven 
years  of  the  Christian  era  (or  relatively  to  1830),  five  hundred  and  eighty-three 
years  ago. 

"  The  third  quarter  commences  at  the  first  degree  of  Capricorn,  from  which 
the  perihelion  will  pass  on  to  the  tenth  degree  nrst  minute  fifth  seeond  of  the 
same  sign  in  five  hundred  and  eighty-three  years,  which  brings  it  to  the  year  1830 
of  our  era ;  the  longitude  of  the  perihelion  being  then  one  hundred  degrees 
one  minute  five  seconds.  The  perihelion  will  now  continue  passing  through  the 
remainder  of  the  nineteenth  degree  fifty-eighth  minute  fifty-firth  second  of  Capri- 
corn, to  accomplish  which  it  wul  require  one  thousand  one  hundred  and  sixty-six 
years;  it  will  move  on,  after  this,  through  the  sign  Aquarius,  to  the  first  degree  of 
risces,  at  eleven  degrees  forty-five  mmutes  oi  south  declination,  in  two  thou- 
sand nine  hundred  and  fifteen  years,  when  the  ocean  will  entirely  cease  flowing 
to  the  south,  and  begin  to  encroach  on  the  northern  hemisphere ;  and  after 
havingnpassed  through  Pisces,  it  will  have  traversed  the  whole  four  southern 
signs  m  six  thousand  nine  hundred  and  ninety-six  years,  of  which,  up  to  the 
year  1830,  four  thousand  and  eighty-one  years  have  already  expired,  so  that, 
dating  from  1830,  two  thousand  nine  hundred  wcvi  ^1\.^xl  ^^sst's^  \syKst^  ^sn»s^. 

VOL.    Ill,  %  'VS. 
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ili^a  Mara  tkit  ponge  tkn^fa  tKe  fonr  duturbing  signs  can  be  gmc- 
l&bed :  »Mi  tbna  no  JirtiiiliMiiKi  of  ui;  amaenuence  have  nccurnt)  mn  ft 
lart  ourtro;^  two  t^™-— ~i  two  liiu)dr«d  Mid  fifty-ont;  jrsra  Wur  th 
CtKBtian  en,  mi  aoac  viU  ooesr  tiD  {out  ihousuul  si^  hondred  inil  •blv 
low  nan  •fter  Uw  jar  ISSQ,  when  Uir  prrilicliaa  rUl  snproach  Itit  r^BMn. 
ll  «i!Q  tbes  hare  faatd,  bom  tiie  trar  1S30,  Kbout  ei^lf  degrees  in  fan 
tboMaad  )ix  koidnd  ud  an^-loar'Tcars.  Wheo  ihe  perUieUoii  mtfrnKk) 
(te  eqHter,  Ihcn  the  eqnflibnaM  of  toe  oeexa  might  pussiblt  be  riotnth  & 
tuWd,  Htd  tW  ocMB  itMlf  cacrciodi  fortihlr  on  the  nonbcra  Ir^o^  nd 
moeii  iaHmttiia,  u  we  find  vas  actoallj  Ihe  cas(^  when  last  iM  pnit- 


hott  |iaMed  OTCr  Ik  eq(aalar,  from  Vir^  to  Scorpio,  abonl  Gtc  thoaiad 
eight  Inmbed  and  lUnj  jtan  a^  The  priihi'tiou  having  now  noiwd  am 
the  thm  sens,  bom  Idc  first  Aegme  at  Capricorn,  Ai]uanu»,  and  J^Hn,il 
fin  tbNttOH  two  hundred  ukd  faiihr-»x  yrat%,  comiiletes  the  third  qnarterMJ 


1  faiK-»x  yran,  cani{ilete3  the  third  qnarteri 
nucMBK  lo  an  tmaaaana  idbt  hnnued  and  ainetf  ■four  years  of  the  Chntfa 
en,  or,  irialin  to  the  jtar  1S30,  viS  hare  adtaucvd  four  thousand  six  b» 


k  qnartcT  viB  bc^  irith  the  penbelion  and  ocean  pBs&ing  Uno^ 
Aries,  and  trrerwheiiiui^  Ihe  uorlheriL  trmics,  similar  lo  the  lae/t-measiBaii 
tmmaaf  «(  Ihe  equfttor.  When  I  be  perihtjion  ^litit  sbsU  have  arrircd  U  Ik 
BrsI  decree  of  Tiunis.  at  a  middle  ncslh  d^.flinatinn  of  eleven  drgnes  fonj-firt 
mioum.  the  ixran  mil  then  .'vcnibdin  shi.-  m'tlh^ni  bii^ls,  liTid  ^o  miiliuVw 


lands  ^iibinpririHi,  .ill  Iml  its  lofliest  niouiilams  TOvpred  liv  Ihe  ocean,  as  ibtj 
wore  iwt'uiy  ibousaud  nine  hundnJ  and  cigbiy-fimr  years  before.  The  pen- 
bclii>n  will  now  have  moved  oyer  the  t»o  List  inundating  signs,  nanieU,  Iron 
the  fir^l  degree  of  Pisces  to  the  first  degree  of  Tuurus,  both  of  middle  SediiB- 
liou:  the  former  of  soiilli.  the  latter  of  north  declination:  and  this  eadstke 
fourth  and  last  quarter  of  live  thousand  tvo  hnndred  and  forty-six  jeais. 

"  Iteferring  to  future  periods,  this  vrill  cxtenil  froat  six  thousand  four  han- 
dreil  and  ninclv-four  to  eleyen  thousnud  seveu  hundred  and  fortj-one  jeais  ot 
the  CliristLin  erji,  or  will  have  proceeded  onwards  from  four  thousand  sis  hon- 
drt'd  oud  $i\tv-fuur  to  nine  thousand  nine  hundred  and  eleven  vears  into  tk 
future.  Then  the  perilielion  point  will  have  travelled  from  one  Lemisphire  to 
another  in  teu  ihousand  four  hundred  and  ninety-lwo  jears,  and  round  tb« 
whole  of  the  ecliptie  of  three  hundred  and  sixty  degrees  tn  twentj  thotuanJ 
nine  hundred  nnd  eighty-four  years. 

■'  How  often  Ihe  two  hembpheres  of  our  globe  have  been  alternately  sub- 
merged and  left  dry  in  a  tranquil  state  we  know  not ;  but  ve  do  know  that 
these  plienomeun  of  the  alternate  inundation  and  retiienient  of  the  ocean  will 
be  re)«aleil  ot  the  same  periods,  and  from  Ihe  same  causes,  so  long  and  as 
ofien  as  ii  may  please  the  Great  Designer  of  our  system.  •  •  Geologists 
know  how  forcibly  the  surface  of  our  earth  lias  been  disturbed  by  alnmultuoua 
or  inuudaliog  ocean  at  various  and  distant  periods,  as  most  of  our  strata  testify 
iu  tile  most  strikiug  manuer ;  and  we  may  oe  assured  that  these  periodical  dis- 
turbances aitd  inundations  will  be  repeated  as  often  as  these  forces  approach 
the  equator;  this  is  evidently  the  period  when  these  forces  occur. 

"It  is  when  the  peiihelion  point  of  the  earth's  orbit  is  ascending  or  descend- 
ing near  the  equator,  that  tlie  equilibrium  of  the  ocean  is  mucli  disturbed,  and 
consequently  inutidatiou  is  the  result.  For  iuitance ;  wlieu  descending  from 
the  first  degree  of  Virgo,  at  eleven  degrees  forty -five  minutes  ot  middk  north 
decliiialion,  to  the  first  degree  of  Scorpio  at  eleven  degrees  forty-five  minulcs 
of  middle  south  declination,  througli  sixty  degrees  of  Ihe  ecliptic,  in  three 
Ihousand  four  hundred  and  iiiiitV^-eX^A-seaT*-,  -mA  ^iSsfMai*,  ■acssijs.-^SsiKti.i!!!: 
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perihelion  is  ascending  through  the  opposite  signs,  from  the  first  degree  of 
J?isoes,  in  eleven  degrees  forty-five  minutes  of  middle  south  declination,  to  the 
fixat  degree  of  Taurus,  in  eleven  degrees  forty  minutes  of  middle  north  declina- 
tioD,  tlurough  sixty  degrees  in  three  thousand  four  hundred  and  ninety-eight 

"These  two  portions  of  th6  ecliptic  amount  to  one  hundred  and  twenty 
degrees  in  a  period  of  six  thousand  nine  hundred  and  ninety-six  years,  whicii 
may  be  strictly  termed  periods  of  disturbance  and  submergence  of  Ifuids  alter- 
nately in  both  hemispheres.  This  long  period  may  appear  as  a  misfortune,  or 
eren  as  a  great  evil,  to  man  and  other  creatures,  but  we  will  show  it  evidently 
to  be  a  real  blessing  and  benefit  bestowed  by  the  Giver  of  idi  Good  on  his 
creatures. 

**  We  have  given  a  brief  view  of  the  two  disturbing  periods  of  three  thousand 
four  hundred  and  ninety-eight  years  of  the  ascendmg  and  descendmg  signs, 
both  north  and  south ;  we  snail  now  endeavour  to  show  what  an  ample  com- 
pensation the  Great  Designer  has  bestowed  on  his  creatures  for  the  above 
comparatively  short  disturbing  period  of  six  thousand  nine  hundred  and  ninety- 
six  years.  A  double  amount  oi  tranquility  is  given;  no  less  than  two  hundred 
and  forty  degrees  of  comparatively  tranquil  motion  of  the  perihelion  in  thirteen 
thousaoa  nine  hundred  and  ninety-two  years  round  the  remainder  of  the  ecliptic, 
and  free  from  any  great  catastrophe  such  as  happened  at  the  disturbing  signs. 
How  can  we,  but  with  the  most  grateful  hearts,  praise  and  thank  our  Creator 
for  such  a  di^urity  in  the  order  of  His  designs,  so  that  it  may  benefit  His 
cpeatures  P  We  cannot  but  acknowledge  this  as  a  ^eat  boon  and  blessing 
when  we  take  into  consideration  how  the  overwhebmng  ocean  remodels  and 
fertilizes  these  new  lands ;  seeing,  indeed,  that  we  are  already  necessitated  to 
ransack  every  part  of  the  world  for  suitable  manure,  in  order  to  prevent  the 
utter  exhaustion  of  the  soil  now  under  constant  cultivation.  Therefore,  we 
ought  rather  to  rejoice  than  bewail  at  these  periodic  catastrophes,  which  are 
more  of  a  benefit  than  otherwise.  We  shall  find  we  are  highly  compensated  by 
a  long  period  of  tranquil  repose,  when  we  consider  the  difference  between 
thirteen  thousand  nine  hundred  and  ninety-two  years  and  six  thousand  nine 
hundred  and  ninety-six  years. 

"  We  have  given  the  time  and  place  when  and  where  the  ocean  is  disturbed, 
enduring  from  first  to  last  six  thousand  nine  hundred  and  ninety-six  years. 
We  willnow  explain  the  periods  of  the  motion  of  the  perihelion  through  those 
signs  of  repose,  as  before  stated.  These  periods  endure,  first,  while  the  peri- 
helion is  passing  through  the  four  northern  signs,  from  the  first  degree  of 
Taurus  to  the  first  degree  of  Virgo,  both  in  eleven  degrees  forty-five  minutes 
of  middle  north  declination,  ext^ding  through  one  hundred  and  twenty 
d^ees  in  six  thousand  nine  hundred  and  ninety-six  years;  and  secondly, 
through  the  four  southern  signs,  from  the  first  degree  of  Scorpio  to  the  first 
degree  of  Pisces,  both  in  eleven  degrees  forty-five  minutes  oi  middle  south 
declination,  through  one  hundred  and  twenty  degrees  in  six  thousand  nine  hun- 
dred and  ninety-six  years,  and  thus  completing  a  period  of  comparative  tran- 
quility of  thirteen  thousand  nine  hunored  and  ninety-two  years,  through 
two  hundred  and  forty  degrees  of  the  ecliptic ;  the  two  perio<is  together  give 
the  whole  revolution  of  the  perilielion  of  three  hundred  and  sixty  degrees 
round  the  ecliptic  in  twenty  thousand  nine  hundred  and  eighty-four  years. 

"  In  considering  this  long  comparative  tranquility  of  thirteen  thousand  nine 
hundre^^  and  ninety-two  years,  we  are  reminded  how  often  we  have  noticed,  in 
perusing  historicaC  astronomical,  and  geological  works,  remarks  by  the  authors, 
when  referring  to  past  ages,  somewhat  to  the  following  effect,  '  We  cannot 
perceive  that  any  material  change  has  taken  place  Itom  \Xv^  ^«?v«sJv.\sn^^xsr:^ 
tjwes,  in  the  natural  events  that  have  occuned  ^ot  \*\yt^»&^.  *Okk»  '^^>asi5ss^ 
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lat  atmospheric  moisture,  rain,  wind,  and  torrents,  reduce  and  lower  the  moun- 
iins,  the  torrents  carrying  away  the  debris,  by  means  of  rivers,  to  the  seas, 
here  it  becomes  levelled  far  out  into  the  oj0&ng,  and  thus  the  mountains  are 
radually  lowered,  and  the  angle  of  the  ecliptic  as  gradually  diminished.  Such 
(  our  opinion :  it  may  be  so,  or  not ;  it  is  quite  hypothetical ;  and  so  may  also 
e  our  opinion  on  observinc:  the  different  inclinations  of  the  axes  of  our  planets, 
on  and  moon  included :  they  all  incline  more  or  less  to  the  plane  of  their 
rbits,  in  an  easterly  direction,  or  towards  the  right  liand,  and  that  in  a  con- 
rary  direction  to  their  orbital  motions :  perhaps  we  mi^ht  except  Uranus, 
low  is  all  this  to  be  accounted  for  P  Can  they  nave  acquired  this  particular 
iclination  when  first  launched  into  an  orbit,  and  while  in  a  more  plastic  state  ?" 

After  some  remarks  on  the  orbital  motion  of  the  sun  and  on  the  astral  systems, 
f  r.  Bergh  turns  to  a  topic  of  high  importance,  but  which  has  been  too  much 
verlooked  by  ^eolorists — the  mobility  of  the  ocean.  First  taking  into  con- 
ideration  the  rise  of  lands,  he  very  fairly  asks,  "  How  could  island  or  cpnti- 
ents  be  raised  from  the  bottom  of  the  sea,  either  CTadually  or  suddenly,  without 
isplacing  the  same  volume  of  water  ?  and  could  such  a  displacement  of  ocean 
-ater  occur  without  altering  the  level  for  some  time  ?  Land  and  sea  cannot 
ccupy  the  same  space  any  more  than  other  things."  He  then  dwells  again  on 
is  tneory  before  expressed  on  the  periodic  transference  of  the  ocean  waters 
rom  one  hemisphere  to  the  other  ;  and  offers  some  remarks  upon  the  inclina- 
ion  of  the  polar  axis,  the  fixity  of  which  he  disputes,  and  remarks,  amongst 
ther  proofs,  that  ancient  cathedrals  and  old  dial-plates  are  no  longer  in  har- 
lony  with  those  of  modem  times. 

In  conclusion  the  author  considers  that,  "  In  looking;  back  to  the  last  catas- 
rophe,  we  have  sufficient  evidence  of  a  violent  irruption  by  the  ocean,  from 
orth  towards  the  south,  which  our  earth's  surface  shows  in  the  most  positive 
lanner,  and  whereof  also  the  enormous  size  of  the  erratic  blocks  and  the 
oulder  deposit  are  no  trifling  evidence  of  oceanic  forces.  This  disturbance 
ccurred  aoout  four  thousand  or  five  thousand  years  since,  and  is  no  doubt  the 
eluge  related  in  Scripture  two  thousand  three  hundred  and  forty-eight  years 
efore  Christ ;  and  those  we  read  of  in  history,  such  as  the  deluge  of  Ogyges 
1  Attica,  which  happened  about  four  thousand  years  ago  (relatively  to  the 
ear  1830) ;  also  the  deluge  of  Deucalion  in  Thessaly,  aoout  three  thousand 
jur  hundred  years  since ;  all  recorded  at  different  periods,  but  all  no  doubt 
3ferrable  to  the  one  general  deluge  narrated  in  Grenesis,  which  latter  differs 
•om  our  calculation  about  ninety-seven  years,  a  discrepancy  of  no  moment  in 
elation  to  a  period  of  inundation  of  three  thousand  four  hundred  and  ninety- 
ight  vcars,  as  before  mentioned. 

"  The  next  time  the  perihelion  and  ocean  cross  the  equator,  it  will  be  to- 
wards our  northern  hemisphere,  in  the  year  six  thousana  four  hundred  and 
inety-four  of  our  era,  or  four  thousand  six  hundred  and  sixty-four  years  to 
ome.  Such  a  remote  period  can  but  little  concern  us,  when,  after  the  lapse  of 
ne  hundred  and  forty  generations  more,  perhaps  both  our  nation  and  the 
ame  of  our  country  may  be  forgotten,  ana  lie  buried  beneath  the  deep,  pro- 
ably  for  the  next  seven  thousand  or  eight  thousand  years." 

Such  is  a  full  abstract  of  the  opinions  of  Mr.  Bergh.  For  the  present  we 
ut  them  before  our  readers  without  comment,  because  these  and  kindred  sub- 
lets being  now  taken  up  by  M.  Ardhemar,  Colonel  James,  and  others,  in  a 
owerful  manner  will  compel  us  hereafter  to  elucidate  the  subject  in  detail. 
Vc  merely  at  present  recommend  these  theories  to  the  impartial  consideration 
f  our  readers,  expressing  ourselves  as  dissentients,  however,  from  the  calcula- 
ons  which  give  only  four  hundred  and  fifty  thousand  years  as  the  time  elapsed 
etween  the  granitic  era  of  Mr.  Bergh's  tables  and  the  present  time. 
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itiUr  M  lit  Bafud  Cioting  I'p  <,/  Pf<Je  Harbour.  Bj  Pmup  Buxsoi, CI 
I'oolc ;  IL  Sydenham,  High-slrcct. 
Last  5nir  a  letter  vu  •ddrcMed  to  Ibe  qua;  trustees  and  nrmrttiatf 
Foole  on  llie  Mat«  of  llie  harbour  there  b;  Mr.  Braiuiott ;  the  Tallusi^a 
tnurla  from  which  give  excellmt  itiuatrfttiotis  of  tbc  rapid  formalkin  u(  mi 
InulLs  along  a  coalal  line,  aud  as  having  a  valuable  bearing  on  Mtuw  fiab 
oonoceted  with  the  rapid  fonnalion  of  aurimt  sondatoues. 

A/ler  uian.T  ^ears  close  acquaint &iioe  with  the  roost  in  the  neighbonihwdl' 
Foole,  the  author  is  oonvinced  that  not  onlj  the  bar,  but  even  the  ahnic  nfilr 
Kud-shoob  ore  mmparalivcl;  modem,  and  that  their  rortuation  bo*  taken  |te 
with  great  ni|>idit;.  His  belief  i«  that  at  the  tinie  of  tbc  Cfaristiw  rnik 
boltuu  was  almust  entirely  of  cUt,  iroustoue,  and  other  beds  vhicli  m 
appear  aboTC  the  surface ;  Mid  tbat  uot  (ink  iras  tbc  barbour  nuMtbk  of  ban 
entered  in  a  straight  line  aonth-eaal,  but  that  over  tbe  site  of  toe  Hoot  llm 
WHS  friv  passage  with  a  dav  btittom  below,  nrvciaelv  simibLr  to  that  ianakn 
Bounding  in  a  liue  with  it  off  Flag  Kewl  and  the  Iron  Kocks.  This  (tattcj 
things  continued,  as  it  appears  to  hioi,  bng  after  the  Saxon  tiion,  nd  tl> 
quite  possible  that  there  nas  no  considerable  formations  either  oi  cand-bob 
below  high-water  uiark.  or  wind-blown  dunes  above  it,  until  long  ifia-lk 
twelfth  ccnturj ,  and  probablj  even  as  lale  as  the  fifteenth.  The  cause  (if  ik  I 
formation  of  the  Hook,  and  at  ■  still  lalet  period  of  the  bar,  w»  the  n^ik-  I 
roads  of  the  sea  on  the  const  eastward.  As  long  v  the  sand-^ltSi  of  lk 
Bmuksonic  and  Flos  Head  district  stood  southward  of  certain  lines  of  \xk^ 
willi   the   Ifle  of  I'urlwk.  nil  (he  pflnd  whirh  aro^e   from   the  niios  of  lk 

wcsttmHitf- vi'  '."I'-'i   (i..-.r...!i   t:.- ■.,1m'..   ^i.r...-;^.,i  iu  thcdejiliiii 

the  Ilrili--:'   ■  -■  ■  ■' .    ni"  that  part  wm 

washed  Ij.n  ■    down  nmieniwi 

and  nviiv  ■-  '       .      i  i:rreuls  or  eddks 

between  the  ebb  waters  of  the  cbaimei  and  those  of  the  harbour  ;  and  attend- 
ing to  the  inv!U'i&ble  result  in  such  cases  was  deposited  in  a  vearlj  increuiai 
ratio  within  the  area  of  a  delta,  of  which  North  Haven  formed  the  north  side, 
the  chanuel  ebb  the  south-east,  and  the  harbour  entrance  cbitnnel  the  wet. 
n'hen  this  biuik  increased  so  as  to  rise  above  low  water  mark,  durins  the  tbb, 
the  off-sea-salcs  drove  up  thesaudonthe  shore,  and  thence  formeo  theloAj 
dunes  of  the  "  Sand  Huls."  At  lirst  Ibe  baidc  was  probablj  quite  in  a  line 
with  High  Horse  Manger,  and  as  late  as  HeurvVill.  the  author  believB 
there  was  very  little  sand  deposited  on  the  site  of  the  present  Hook.  Evetj 
inch  that  Flag  Head  retired,  nowever,  gave  the  channel  waters  power  to  forec 
these  sand-banks  north-westerly  a  great  man;  feel.  This  vast  bank  of  sand 
origiuallv  naa  formed,  or  at  least  deposited,  in  its  present  position  in  little 
more  than  one  hundred  and  fifty  years,  or  between  (he  reigns  of  Henry  Vlll. 
and  Choiles  11.,  and  thnt  if  any  lutference  from  this  be  tbc  fact,  it  would  be  in 
favour  of  a  much  hter  and  shorter  period.  But  there  will  be  no  doubt  as  (o 
llie  truth,  when  tbe  following  results  are  considcreil.  Theu-  si^ificanre,  too, 
will  be  more  clear,  if  ne  previously  remark  that  during  the  period  which  ha* 
since  elapsed,  nearly  two  hundred  years,  the  harbour  of  Cbristcburch,  then 
deep,  commodious,  and  of  considerable  capacitv,  has  been  entirely  silted  up 
and  rendered  useless,  in  the  same  way  that  Poofc  harbour  will  be,  ucleis  mea- 
sures both  energetic  and  prudent  be  taken. 

_  The  ori^iiai  direction  of  (he  entrance-channel  was  in  the  line  of  the  bavinj 
in  of  the  tive  futhojn  line,  one  and  a-quarter  miles  south  (magnetic)  of  Via:; 
Head,  and  three  qnarters  of  a  mile  east  of  the  northern  red  buov,  and  hcarius 
more  than  one  aud  a-VvjiS  nAca  eusV  lA  Vuc  ^XKoSAaav.  \«s, v«'\»,-i,  l^vsiJEw. 
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Boath-east  midway  between  Old  Harry  and  Lobster  Rocks.  And  it  appears 
that  this  must  have  continued  till  nearly  as  late  as  1700,  and  that  if  not  then, 
at  least  at  no  very  remote  date,  that  channel  had  a  depth  of  above  four  fathoms. 
By  this  date,  however,  the  eastern  cliffs  had  been  so  tar  abraded  as  to  bring;  the 

Siwer  of  the  channel  waters  to  act  energetically  on  the  harbour  ebbs,  within 
e  area  of  the  present  Hook,  and  by  the  middle  of  the  last  century  the  channel 
hmd  wested  more  than  a  quaiter  of  a  mile,  and  its  original  bed  became  the  one 
male  swashway,  the  swashway  of  Mackenzie,  which  long  retained  a  depth  nearly 
equal  to  the  present  entrance ;  and  the  easternmost  point  of  the  Studland 
sands  was  then  cut  off  by  the  new  channel,  and  became  the  point  of  the 
rapi^y  westing  Hook.  Ultimately  the  seventeenth  century  channel,  after  be- 
coming the  one  mile  swashway,  was  almost  wholly  obliterated,  and  now  only  a 
Taryin^  difference  of  a  few  incoes  greater  depth  of  water  serves  to  indicate  the 
proximity  of  its  site. 

The  eighteenth  century  channel  is  the  one  shown  in  Mackenzie's  chart,  and 
in  order  to  bring  the  measurements  to  an  intelli^nt  datum,  we  shall  call  the 
line  from  Old  £irry  to  South  Haven  the  "  clear  Ime."    We  have  seen  that  the 
original  channel  was  more  than  three  quarters  of  a  mile  east  of  this,  and  in  a 
'  abort  period  wested  a  quarter  of  a  mile,  or  more,  and  the  process  of  westing 
having  once  commencea  has  gone  on,  and  is  still  proceeding  at  a  continually 
increaiing  rate,  each  successive  westing  bringing  a  decreased  depth,  a  super- 
ficial expansion  and  subdivision  of  the  currents,  a  continually  decreasing  power 
of  wash,  and  a  rapid  rolling  in  of  the  sands  northerly  into  the  bed  of  the  re- 
maining clear  channel — the  prelude  to  a  mischief  worse  than  any  other,  and 
which,  when  it  once  takes  pmce,  will  be  utterly  incurable,  namely,  the  sHting 
up  of  the  harbour  itself,  precisely  as  has  ahready  taken  place  with  Christchurch. 
This  late  or  eighteenth  century  channel  evidently  had  a  depth  of  three 
fathoms,  and  perhaps  much  more.    The  current  daily  yielding  to  the  westing 
continually  became  more  curved,  and  afterwards  scooped  out  the  commence- 
ment of  tne  present  entrance.    The  power  of  wash  thus  diverted  gave  up  the 
channel  to  silting,  which  itself  continually  reacted  in  throwing  new  force  into 
-westing.    Notwithstanding,  as  late  as  1784,  during  the  survey  of  Whitworth, 
the  depth  was  sufficient  to  excite  little  alarm,  and  to  leave  the  attention  of 
improvers  wholly  directed  to  the  interior  of  the  harbour,  and  the  following 
Year  Mackenzie  made  his  chart,  giving  ample  proof  of  the  state  of  the  entrance 
then,  and  of  its  former  line  of  bearing.    This  channel,  by  the  Admiralty  edition 
of  Mackenzie,  corrected  by  Sparke  in  18?.9,  is  shown  to  have  been  still  in 
existence,  and  even  then  to  have  retained  a  depth  of  two  fathoms.    The 
entrance  thus  remained  thirty  years  ago  nearly  half  a  mile  east  of  the  clear 
line,  with  a  depth  of  two  fatooms,  and  that  the  pro^press  of  change  up  to  that 
time  did  not  appear  so  threatening  in  its  rapidity  is  evinced  by  the  fact  that 
the  talented  Mr.  Eendle,  in  his  surveys  and  plans,  both  antecedent  and  sub- 
sequent to  Lieut.  Sparke's  survey,  directed  his  chief  attention  to  the  interior 
of  the  port. 

The  present  channel  is  therefore  obviously  the  result  of  agencies  acting  with 
such  force  and  rapidity  that  in  twenty  years  alone,  between  the  surveys  of 
Sparke  and  Sherrmgham,  the  channel  had  wested  half  a  mile.  The  current 
completed  the  excavation  of  its  present  course  across  Studland  sands,  and 
broiight  it  within  or  west  of  the  clear  line,  cut  off  the  bar  from  the  Milkmaid 
Bank,  and  united  it  to  the  Hook,  of  which  it  is  now  become  really  the  extreme 
.  horn.  The  noble  and  direct  channel  of  the  eighteenth  century  was  in  this  way 
converted  into  the  one  and  a-half  mile  swashway  of  only  six  feet  depth ;  and 
thus  the  entrance  to  Poole  harbour,  once  most  mrect,  easy,  and  safe  m  access, 
became  not  a  charmel  at  all,  but  an  expanded  shallow,  tortuous^  difficulty  ^2Dl4 
dangerous. 


432  m>!  OEOLoaisT. 

Tlie  BliallnwiiiK  aatl  ircatiiig  are  nofl  bcrcAsiiig  vith  snch  sjweil,  tlul  tin 
nn;  W  n><'ai>i''i^d  ukioist  from  week  to  week,  &nd  eisht  feel  is  prub^i^ 
that  mi  hn  Keeurwl  tA  low  vatcr  spring-lidcs ;  tliis  wifi  be  i^pecdilj  dnroMl 
to  Bovcn,  tlitn  to  six  or  Gtr  feet,  aud  the  trifling  swasliwav,  the  nuDOTilJ 
the  floe  chimnel  of  1820,  will  fill  up  and  be  obliteraUxi. 

Tbe  silting  up  nf  the  harbour  is  almost  wholly  caused  bj  the  inn^  (rs 
the  Mud-ahous  of  the  Hook  in  the  last  few  years.  This  result  will  MIna 
more  rapid  stages  so  soon  as  the  sand-bunks,  which  are  aorthii^  u  «rfi « 
wesiinc,  shnll  have  norlbed  to  a  oetlatn  line  Heroes  the  moulh  of  the  haAm. 
Towurds  this  line  the  suids  have  moved  in  twcintj  ytars  a  quarter  of  amSrlt 
the  tlirec  fathom  depth.  For  a  time  the  ratio  of  northing  wUl  be  pisulh  i 
retarding,  and  not  an  acceliTatbg  one,  bat  lu  it  vetj  few  jeare— ^rfa^  tliini, 
or  less — the  bar  will  have  advanced  BOrthcrlj  to  a  line  with  the  Bunk  ifjsi 
I'or  a  centurj,  and  aliglilly  tor  two  centuries,  ererj  tide  had  taken  in  and,  ba 
n  portion  was  swept  out  agiun.  But  during  the  L4at  Gflj  veaia  ever;  W 
tiue  has  taken  in  increaaine  qoantities  of  sand,  while  no  ebb  tide  enr  Ota 
anj  out.  When  the  bar  sluul  have  passeil  a  certain  line,  the  sandwiQcnt 
within  the  direct  influence  of  the  prodigious  veloeitjr  and  power  of  tbe  «te 
ruahing  into  the  confined  and  narmw  entrance,  and  will  move  in  great  qaatr 
titles i  and  tdlhougb  a  little  may  be  forced  back  on  the  bar  at  tbe  ebb,  seal 
deposit  will  be  made  intemall;,  and  one  of  the  finest  harbours  of  Great  Bmna 
will  be  converted  into  a  mere  marine  marsh. 

To  remedy  this,  Mr.  Brannon  proposes  to  restore  the  entrance  to  F«ok  Q» 
boar  to  a  ittraiffhl  channel  of  four  or  five  fathoms  depth ;  or  greater  if  itani. 
The  indispensable  work  for  wliich  would  be  a  breakwater  or  pier  from  Soali 
Ilsven,  to  secure  anew  channel  coincident  with  the  ancient  one,  or bet»«ii 
that  and  tlie  eighteenth  century  opcninKS. 


TAf  Gfologg  of  Wi^mouth  and  ike  Iiland  of  Par/land.  Bj  Robekt  Damm, 
London  :  E.  Stanford,  Charing  Cross.  1800. 
A  viriter  in  the  "  AtJieuicum"  a  short  time  since  described  Ihcn^uisilesofi  , 
guide-book  as  ennsisting  in  having  the  matter  good  and  reliable,  and  wdl 
arrau^d,  without  any  superfluity  lu  the  shape  of  nne  writiuc  or  granddoquoit 
descnptions.  It  is  certainly  something  to  have  all  the  materiat  so  well  ananetd 
that  you  know  where  to  turn  at  once  for  anylliing  you  want  to  find:  awls; 
far  as  reliable  matter  and  thiii  prbciplc  of  arrangement  ore  concerned,  Mr. 
Damon's  "  Geology  of  Weyniouth"  is  a  model  guide-book,  and  no  tourist  or 
amateur  geologist  should  visit  the  beautiful  neighbourhood  in  which  be  roidra 

Tlic  illustrations  are  well  selected,  and  generally  well  executed,  somcthiie 
to  say  of  a  geokgieal  book  illustrated  by  wood  engravings ;  for  the  gewTahtj 
of  these  in  works  on  tliat  Ecicnce  arc  exccrablv  had,  as  any  one  may  be  satisfieil 
liy  tiiming  even  to  some  of  the  works  of  our  best  authors.  The  printer,  how- 
ever, has  done  nothing  towards  showing  them  off. 

Afr.  Damon  seems  to  have  taken  great  pains  to  produce  a  useful  and  gwxl 
result,  and  we  hope  the  sale  of  his  liltle  boolt  may  hniig  the  appropriule  reward. 
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THE  GEOLOGY  OF  THE  SEVERN  VALLEY  RAILWAY. 

A   SKETCH   BY 

GEORGE    E.    ROBERTS. 
AUTHOR  OF  "The  Rocks  op  Worcestebshire." 

Deep  cuttings  and  long  tunnels  arc  regarded  by  railway-contractors 
as  things  to  be  avoided,  though  lessons  of  the  greatest  instruction 
are  derived  from  them  by  the  student  of  geology.  But  as  safety  in 
transit  demands  the  easiest  gradients,  and  a  line  as  straight  as  pos- 
sible, the  lesser  inequalities  of  the  surface  have  often  to  be  cut  into, 
so  that  no  insignificant  part  of  geological  teaching  is  derived  from 
railway-work.  And  oft-times  a  way  that  puzzles  the  contractor  to 
make  "  good,"  or  a  hill-slope  that,  lacking  knowledge  of  its  springs, 
lie  has  cut  into  only  to  see  it  slip  continuously  upon  his  line,  are 
^reat  aids  and  helps  to  comprehending  the  natural  formation  of  a 
district',  and  so,  a  contractor's  poison  becomes  a  geologist's  meat. 

There  are  many  such  instructive  points  upon  the  Bridgnorth  rail- 
"wray,  which  after  briefly  noting  I  hope  will  be  looked  at  with  pleasure 
by  observers.  In  the  mere  name  of  the  line  there  is  a  certain  spice 
of  geology — "  The  Severn  Valley  ;"  its  whole  course  being  along  a 
narrow  and  in  places  deep  valley,  scooped  out  like  a  channel  between 
England  and  Wales.  Perhaps  everyone  knows  that  at  no  very  dis- 
tant time,  the  tide  which  now  laves  the  beaches  of  Cheshire,  came 
rolling  down  this  arm  of  the  Irish  sea,  bringing  shoal  sand,  and 
banking  it  in  places  about  its  course,  and  rolling  the  pebbles  along 
its  current  till  beaches,  as  well  marked  as  those  of  Rhyl  and  Llan- 
dudno, were  laid  in  lines  parallel  with  the  flow.  Everybody  sees 
evidence  of  this  in  the  gravel-beds  which  lie  upon  the  red  sandstone 
in  so  many  places  in  these  border-counties,  and  specially  to  be  noted 
in  the  neighbourhood  of  Bridgnorth,  at  Acleton  and  Worfield^  wha^iSk 
TerebrcB,  those  slender  ti-umpet-sheYls  so  a\mii<^^Tv^  oiv  \>ci^  ^^'^ 
coast,  may  be  picked  up  in  sand  ;  at  tho  ^ivovj\ — ^raox^  ^ytcl  ^"«sv\,\r5 
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ihe  l)ye,  than  «:r:ivfl,  :nicl  at  Upper  Arley,  where  tliere  is  a  gritJ 
cMittiiii^  tliroiiufli  thirty  I'rrt  of  tlicse  pravt-l  iinH  s^aiul  dfjK'siJs,  uuile 
r:iil\v:iv.  ^vcnih  tioiiiLT  mih's  to  set',  even  if  the  co]keior  of  aLci^Lt 
liri'-ii'inains  uiisiu-ct  s!%fnlly  suarclies  for  the  common  wlielk  ',L'^<r'rr 
ii,nhifnhi),  Avliirh  A''^  hriii  f(»uiid  with  fragments  of  orli(r  sea-efcell* 
aint)n<;  llie  Mualler  i>ehhhs.  just  as  thev  were  let^  bv  u  retiriuir  wL\t. 
Aiul  hnx",  tm>,  in  hm»s  of  shoal-snnd,  exposed  in  the  fnec  of  tbecTiT- 
tinir,  niiiy  he  t^cvn  hh\ck  "  poekets,"  ^jai-tly  filled  witli  caibc»Ttat.\ou* 
matter,  to  wit,  the  ivnmiiis  (»f  drift-wood,  and  pei-ehanee  i»f  sea-wrtii. 
east  tm  slum-  hy  stronp:  tralcs.  All  this  is  very  easy  to  uiultrMjimL 
especially  to  those  wlu)  pay  i*e^iilar  visits  to  the  eoast,  and  note  iw 
ever-active  a^oiu.-ies  at  work  there,  building  up  in  one  placv.'.  ani 
throwiiifr  down  in  anotlier ;  lu?a]»ing  together  pebbles  and  i-ta-tlri:': 
upon  the  In-ach,  and  deeply-niininpf,  wiih  the  battering**  stroke  U" 
jrreal  waves,  the  n»cky  faces  of  the  elilf. 

Ihit  these  mndeiii  inland  evidences  of  a  former  coast -line.  tlnnL'^ 
useful  as  teachers,  are  very  great  hindrances  in  onr  }ittem]its  to  L:iiif 
out  the  real  const  met  ive  features  of  the  district,  for  they  coVLrtP 
all  the  older  IumIs.  all  the  n»rks  \\hoKi?  decoTnix\<e<l  jind  ilisirit*  ijn.u.l 
l:iy<'rs  j^nve  us  the  dee])  rich  soils  of  our  wheat-lands  and  pudvi. — 
i'»)('ks  oliK-r  in  time  than  themselves — mini'ralized  Ind^  I'f  '.^'/ir- 
svliiin'iit  cniitiilniiiL'"  >lu'l!s  iiiul  ti<hrs  :ind  eural.^.  t!'»--i«-ini.-s  h'.iil  i.'>'. 
nil!  i'>  lijir  testiTnonv  to  ii>  ;  so  llu'i  wr  who  woiihi  1^  ;.ri.  rf  :!■. 
liavt-  tliMiiks  to  Liivf  lo  rall\VMv-\V(.>ik  [\»v  hnviivj-  in  ii  :iT;\  ^•.■..'.•  - 
iIm-oultIi  iliis  coverlid  of  u):i\rl  niid  jsir.d  ('.Mwn  in  iIkm-  tilvlvr  :■'--. 
jmd  iulroduced  to  us  K.-cjil  dilll'i'iiiccs  in  llu-ir  natinis.  wl.iv'li  <'*L> 
A\  isc  we  slmuld  have  lu't'U  iLiiioraiit  of.  And  in  evi  ry  ])l:;te  \.l  .  v 
this  is  till*  case,  both  alon«r  tlu-  lino  ol'railw:iv  and  elsi-wln  ic.  v.r  -.  ■ 
one  no!:;l»l(»  (h'llercncc  hct wccn  the  irravel-U«l^  anil  ihe  n;.-.hiv.  ': 
oM  I'ock  :  till"  L^-avil  is  in  tint,  level  measures,  v.liile  the  s:it  •'..  ■: 
Imie-rock.  n}»tihed  hy  volcanic  action,  (li|'S  nu»ie  ov  hs^  i'm.-  ■!• 
hoi'izoniai.  Thereiori'  it'  ycoloir^-  did  noi  teach  us  l.\-  i'vidiiu\  •  N- - 
where  that  nnlh'ons  of  years  elapsed  hetwei-n  the  itep« -.virion  «•."  '/■■ 
X«'W  IomI  Santlsfone,  as  a  se(liment:irv  accuniiilat ion,  aj:il  its  c.;!.'';  - 
jnent  beneath  the  slowly-laid  ^Tavel  and  >and-(lrilt  oV  the  (  h::i'.  . 
our  sensi'S  v/ouKl  ^ive  us  the  notion  ot"  some  ltc  at  hi]'se  of  t.'n:-  .!•  .  _ 
enonLdi  lo  ahti'  tlie  N\hole  }  h  \  sieal  eonvlition  of  the  ili-tiiet.  :  i.)  " 
ptiniit  the  slow  e!»vai«»rv  niovenient  to  ilie  awev  in  a  T'lii'Mi  ■■: 
((Mie.-:c(.'nce  and  rejnise. 

1  lie  cnttiiiL's  alonir  this  line  of  railway  leiuL''  one  t:nat  1«---:.- 
hook.  we  nni.st.  in  stndyinL'"  it.  hcLrin  with  tlie  earliest  ).:il'i'-  -t:.;:  1  . 
\'ith  the  1)jm|  oi' jiai-(len(  (1  water-seuiiiieiit  (called  r*  ck  Ly  r.s  in  e-  v- 
nion  ]iarl;Mrce),  laid  (l.-e  i  ailii'-t  in  lime:  ami  to  see  Tlii<!  Uri-LT^  .  v': 
stndenls  <»r  this  nijirvellon^-  science  must  betake  themsilvts  :.«  !'■- 
thall.  I  envy  tlxni  tla*  shoi-(e.-t  »!ay's  work  in  th;it  wi.;:-.:;  •'•  ! 
trcasur(-h<»nse  :  i'or  the  ].roxinii!y  of  \\\v  Wur  to  that  lu-.-i?  liii'.j  .-:  •'.  • - 
cldl'  or>-i!uri;in  rock  allbrds  •:re:it  sc-j-e  for  r :  r.dy.  ai-il  :;.!^  aT.  ;•;:■.  • 
i    <'(il|(.e:in:,^  njicv;  nf   nriniev.vl    l\<.<'  wUwvnsv  Wv^xwd   •M-vmbrr    l  1-.   . 

'am    the    top    oV   t^U?    *'    V.A^Jv'*     WS    SVWAX  W-r-   \VJ\\  wax.  \vVA   WwX-.v-    ^;v>XVv    ^ 
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along  the  line  of  old  qnairies  that  runs  parallel  with  the  flow  of  the 
river  beneath.  Everywhere  throngh  these  qnarries  lie  spoil-banks 
of  debris  and  fragmentalia,  heaps  of  rubbish  to  practical  eyes,  but 
treasure-houses  of  much  value  to  geological  ones,  for  I  have  but  to 
stoop  over  them — putting  on  my  best  eyes  for  the  work — and  I  can 
pick  up  shells,  and  corals,  and  zoophytes,  aye,  and  shelled  insecis 
too,  (Trilobites)  sea-woodlice,  whose  hard  enduring  shields,  protect- 
ing them  in  life,  have  been  mineralized  into  panoply  of  stone,  that 
fiball  tell  me  a  certain  and  reliable  story  of  their  habits  and  position, 
when  each  was  tenanted  by  a  living,  moving,  feeding  ereatui^e.  Let 
those  of  your  party  who  choose  look  after  the  thousand  and  one  de- 
tached fossils  which  are  strewn  over  the  ground ;  but  the  lover  of 
antiquities  shall  come  with  me,  and  study  a  slab  whose  surface  shall 
be  (d  relievo  with  life-remains  :  in  truth,  a  very  old  page  of  earthly 
history,  writ  in  strange,  uncouth,  almost  undecypherable  characters. 
To  this  a  Persepolitan  cylinder,  graven  with  arrow-headed  glyphs,  is 
a  record  of  yesterday ;  to  this  the  tablets  of  Seth,  on  which  were 
written  the  wisdom  of  the  pre-delugian  age,  are  of  modem  date.  No 
"  Open  Sesame !"  of  Professor  Fehretmbut  or  Dr.  Dryasdust  will  open 
to  the  day  and  reveal  the  secrets  of  these  times,  for  here  is  a  chron- 
icle of  Nature,  writ  so  long  ago  that 

*•  Mountains  have  ai*i8cn  since, 
With  cities  on  their  flankfl." 

No  mere  poetical  saying,  but  a  sober  scientific  fact. 

The  great  outcrop  of  these  Silurian  beds  at  Benthall  is  continued 
westwM^  to  Wenlock,  and  there,  in  the  "Edge,"  developed  to  an  ex- 
tent which  has  caused  this  division  of  Silurian  strata  to  be  known 
everywhere  as  the  Wenlock  series.  Some  of  its  layers  are  little  else 
than  a  mass  of  life-remains,  corals  especially,  of  which  about  forty 
species  may  be  found  with  very  little  search.  There  is  no  other  ex- 
posure of  this  old  rock  elsewhere  along  the  course  of  the  line  :  more 
modem  deposits  everywhere  cover  it  up. 

Next  above  the  sediment  of  the  Silurian  ocean  lie  the  sandy  and 
brashy  beds  of  the  Old  Red  Sandstone  lagoons;  dark-red  rocks, 
with  bands  of  compacted  fragmentalia,  locally  known  as  comstones. 
There  is  an  open  cutting  through  a  dome- shaped  protrusion  of  these, 
a  mile  south  of  the  Victoria-bridge,  but  the  line  hugs  the  Severn  too 
closely  to  permit  a  further  acquaintance  with  thisr-,  the  typical  rock 
of  Herefordshire.  The  Old  Red,  however,  approaches  Bridgnorth  as 
nearly  on  the  west  as  the  Leasowes,  Old  Hay,  and  Harpswood,  from 
which  places  it  has  the  surface  all  to  itself  westward  through  Corvc 
Dale  to  Wenlock  Edge.  And  a  very  fertile  land  that  surface  is,  for 
the  comstone  makes  notably  good  wheat-land.  In  our  local  deve- 
lopment of  this  red  rock,  so  distinct  in  appearance  from  the  blue 
limestone,  there  are  no  traces  of  shells  or  coral,  though  doubtless  both 
were  abundant  in  the  seas  of  the  age.  Wo  prove,  however,  the  ex- 
istence of  Gsb  in  that  water,  for  V)ot\\  m  coTTi%\.Q"![i^  ^-vA  ^'^sA^aV'^r^^  ^'e: 


•    a. 


—     -       I  » 


-xrt.  li 


:»_ 


..-    ti-r     V. 


. .  '       . ...  • 


-.  .  .1 .  r    ■  .1- 


^  •  'f  >^.'me  curiuus  ^p^jc■t■i. 
z.d  :••  search  for  then:  in 
L  •  »ver:'.»ii.  will  tiwitkiz 
I-^  :.!'.n:  Master^:  ly""! 
:-i:Vr»:'U>  beds — iho  ntxi 
i-^vv  i.'UTs  thn.«Drrb  sijia* 
L::ii  art-  bai^ds  of  lur.! 
rint  l.:va!ve-shtllLHl  en.*- 

:'.-^:i..   hard,  black.  :r.d 
.r  T'  •■:"  r"ok oro^ftii  LrTr 

"ir  J-  ::i    width  f^.iii:  :w.> 
-i"  '. .  T  ft:riii^  approacL  i:c 

L-  :*.!.    wilt-re  l.iw  Lii:^ 
>-•  u.*    ri«-.*iik  to  iLt-  p'lr. 


■ 

. .  r.  V 

• 

■  ^ 

:**  O'-nrst"  ii 

.r-.li:- 

-  ■ 

.0.  * 

k'  .-. 

* 

Uir.i? 

- 

T'A"-. 

• 

T'.- 

•  r. 

i  " 

■ 

.  - « 

T*- 

^^ 

i;>_-r.si;rt>. 

H^-. 

_  . 

■  - 

« • 

« 

w 

■    .    .  t..i.  iKi". 

•     ■ 

T   - 


•  w 


■  ^      ■       -» 


* 


T  i. 


•  ROBERTS — GEOLOGY  OF  TUE  SEVERN  VALLEY  RAILWAY.     437 

This  brown  fem-coal  should  be  careftilly  examined,  for  any  thin  films, 
natural  shavings  of  the  bark,  wliich  will  show  the  cells,  or  vessels,  or 
tissues  of  these  ancient  plants.  A  similar  bed,  belonging  to  the  lower 
ooal-measures  of  Nova- Scotia,  has  yielded  many  instructive  fragments 
of  this  kind  ;*  and  we  are  indebted  to  the  coal-measures  of  Moscow 
tor  others.t     Let  us  seaixjh  for  them  nearer  home. 

A  great  deal  of  rock  has  yet  to  be  removed  at  this  place,  so  that 
many  rare  and  beautiful  plants  will  be  brought  to  light,  and,  let  me 
hope,  rescued  by  geological  students,  induced  by  this  sketch  of  its 
fossil  wealth  to  pay  the  bed  a  visit,  before  the  treasures  are  carted 
away  to  other  parts  of  the  line.  Mr.  Edward  Baugh,  of  Bewdley, 
has  a  noble  collection  of  these  fossils,  obtained  from  this  and  near- 
lying  places. 

Above  the  coal-measures  are  other  red  rocks,  called  Pennian. 
These  are  of  special  interest  to  the  geological  observer,  because  they 
evidence,  by  their  mineral  constituents  and  fossil  remains,  the  appear- 
ance and  productions  of  the  surface  at  the  close  of  the  first  great 
division  of  ancient  time,  the  Palaeozoic  epoch. 

Astley- Abbots  is  on  these  sandstones,  which  there  lie  against  the 
hilly  coal-measure  ground  of  Tasley,  a  line  continued  due  south  to 
Oldbury  and  Chelmarch,  with  the  same  relations  of  natural  position 
"to  the  westward  band  of  coal-rock.  Plants,  allied  to  palms  of  the 
tropical  zone  are  the  clearest  indication  preserved  to  us  of  the  flora  of 
this  age ;  but  I  do  not  think  any  have  been  found  in  railway-cuttings 
through  the  Chelmarch  country.  However,  when  the  line  is  opened, 
I  hope  Alveley  will  be  reached  by  the  "  Bridgnorth  Naturalists'  Field 
Club,"  and  the  quan-ies  near  the  village,  and  at  Shropshire  farm 
examined  and  studied,  both  for  the  character  of  the  rock,  and  the 
fragments  of  fossilized  palm-stems  that  occur  in  it. 

To  learn  the  next  page  in  our  rock-volume,  we  need  not  stray  far 
from  Bridgnorth.  Unfruitful  of  fossils,  and  unstable  in  quality  as  the 
Now  Red  Sandstone  is,  it  has  so  much  to  charm  us  in  its  picturesque 
water-worn  rocks  as  exampled  at  Quatford  and  Stanley,  and  in  the 
deep  dells  and  valleys  about  Apley  and  Badger,  that  I  question 
whether  other  systems,  though  richer  in  relics  of  ancient  fauna  and 
flora,  have  an  equal  place  in  our  regard.  No  doubt  the  question  will 
be  asked  by  many  enquiring  minds — looking  up  at  the  deep  cutting 
into  New  Red  Rock  at  the  Knoll,  or  at  the  stilt  greater  thickness  of  the 
same  measures  (the  Lower  Soft  Sandstone),  upon  which  the  castle 
stands,  and  through  which  the  tunnel  takes  a  circuitous  and  utterly 
incomprehensible  way — why  is  it  that  no  life-remains  are  found  in 
these  rocks  ?  Sediment  of  a  former  sea  they  undoubtedly  are  ;  could 
that  water  have  been  a  lifeless  barren  element  ?  And  to  these  natural 
enquiries  we  can  return  no  certain  answer ;  though  the  presence  of 
oxides  in  the  old  water  to  an  extent  sufficient  to  colour  the  whole  of 
its  depositions  a  ierruginous  red,  seems  enough  of  itself  to  explain 

•  Daw8on*s  Sup.  Acadian  Geology,  p.  25,  and  Greol  Soc.  Joum.^  vol.  xy.^^.6^^% 
t  Memoiroa  do  la  Soc.  Imp.  dos  Nat.  do  'NLobqoxx,  \A3ii\.  xi^.^  v*^^- 
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wlijT  if  Hlifll^  and  flak  nnd  cntba  lived  tliorcin,  iLcir  rcimuti*  iladi 
afitrr  di-nlh  bo  deBtrojreil  by  Endi  mineral  R^nrape,  in  erer^'  rmatlkn 
of  llic  eorfaco  autsgonislnc  to  Miiie^n-ntioii.  But  wbelbf^r  Uic  wlukt 
lx<il~i>f  uo  mean  thickness  be  it  remembered,  and  evidenciuK  b  pnt 
IftpGL'  of  time — can  i'nmifih  no  trace  of  its  former  life,  is  yei  to  l» 
proved ;  and  I  do  not  by  any  metmH  adviBe  Incttl  olwerrerB  lu  pre  vf 
aeojvb,  especiolly  in  the  lighter-cotonred  strata. 

This  lowest  member  of  tbe  rock-group,  known  as  JTow  Fed.  ■  Ac 
liiglicRt,  most  recent  deposil^-excepting  the  gravel  of  the  :^et«^ 
StrnJt  age — crossed  by  the  railway  near  t«  the  town. 

But  at  Monnt  Pleasant,  Rontb  of  Bewdtey,  the  line  is  takes  by  fa- 
Bclliiig  Ihrongb  the  central  oonglomcrntc,  or  pebble-bed  rock,  wWrt 
fonuM  the  commanding  fort  of  Pendleston,  or  the  High  Rock. 
near  Brid^orth,  and  at  Wilden,  two  miles  eonth'enst  of  Vomt 
Fluaaant,  tlie  upper  eoft  Red  Sandstone  is  cnt  into  by  on  pxntTsnm 
^the  rock-walls  of  whiebtowor  to  the  height  of  *iixly  feet  above  the  hie; 
'while  at  tbe  terminna  of  the  railway,  near  HuiJebnry.  the  aattiiiff 
'whovr  that  the  ascending  order  of  geolo^^cid  deposits,  which,  sineevc 
crossed  the  dome  of  Old  Red  at  tho  Hill  Wood,  north  of  Bewdley.  ire 
have  rigidly  kept  to,  has  brought  ns  np  t«  the  Waterstones,  a  sandslwe 
rook,  easily  distmgniBhable  from  those  we  have  seen,  by  its  oonttaiani; 
small  shining  scales  of  white  indestrudable  mica, 

I  hope  no  one  will  look  upon  this  sketch,  whirh  an  ii]tiiii:i!i-  tnnn' 
ledge  of  the  Brid^orth  dbtrict  enables  me  to  k''  ■  .  -■  ■  "  '  i  -i  ire  of 
the  subject,  or  other  tlian  a  general  introduciii.ii    i  ;  ^i.lfrt 

basis,  to  the  geological  history  of  that  locality.    Aii  ,. -.-mm 

learnt  from  it,  this  one  I  tmst,  will  he  the  longest  r^mombercd — dud 
man's  enterprise  is  an  instrument  in  the  hand  of  the  Creator,  fw 
furthering  knowledge  of  His  worka,  and  displaying  to  us,  in  rode- 
cutting  and  tunnelling,  the  operation  of  His  hands — whispered  troths 
of  hidden  and  secret  nature — "  whether  we  will  hear  them  or  whethef 
we  will  forbear !" 


ON  NEW  BBACHIOPODA,  AKD   ON  THE  DEVELOPMENT 
OF  THE  LOOP  IN  TEREBRATELLA. 

By  CiunLEs  Moore,  F.G.S. 

At  the  time  of  the  commencement  of  Mr.  Davidson's  monograph  on 
British  Brachiopoda,  published  by  the  Palteontographical  Society, 
little  had  been  done  towards  Ibeir  systematic  arrangement  and  classi- 
fication. Sowerby  had  figured  many  speoieB  ;  but  valuable  materials 
were  accumulated,  and  many  new  forms  waiting  for  description  in 
the  cabinetH  of  different  collectors,  which  have  since  been  done  jns- 
tico  to  in  the  above  valaaVAu  -^xiXiVicai^oi^. 
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At  the  time  referred  to  but  fourteen  species,  of  the  genera  Lin- 
ffola,  Orbicula,  Spirifer,  and  Terebratula  had  been  figured  from 
tne  three  divisions  of  the  Lias,  but  I  had  succeeded  in  discovering 
twenty  new  species  in  the  Middle  and  Upper  Lias  of  Somerset,  in- 
cluding the  genera  Thecideum,  Leptadna,  and  Crania,  genera  which 
had  been  previously  tmnoticed  in  these  formations. 

Of  the  genus  Thecideum,  the  Middle  Lias  of  Somerset  yielded  mo 
three  species,  viz.,  T.  JBouchardii,  T,  iriangidaris,  T,  Moarei.  In  this 
formation  they  are  rare,  and  when  found  are  almost  invariably 
attached  to  the  plicated  exteriors  of  Bhynchovella  aerrata  or  R.  tetrae- 
dra.  On  a  specimen  of  the  former  shell,  which  has  been  figured  by 
Mr.  Davidson,  there  are  seventeen  examples  belonging  to  the  three 
species  I  have  mentioned. 

The  Upper  Lias  of  the  west  of  England,  especially  in  the  neigh- 
bourhood of  Ilminster,  rarely  exceeds  in  thickness  ten  or  twelve  feet, 
and  is  sometimes  reduced  to  four  or  five  feet.  Li  the  clays  at  its 
base  the  genus  Lepteena  occurs  of  several  species.  About  the  time 
of  their  discovery,  one  species,  the  Leptcena  liasmna,  had  been  found 
in  Fi-ance,  which  I  had  sought  for  in  vain  in  this  country.  During  a 
visit  paid  me  by  Mr.  Davidson,  as  we  were  approaching  a  section  of 
Upper  Lias,  he  remarked  how  interesting  it  would  be  to  find  the 
French  species  in  association  with  those  I  had  already  discovered.  To 
our  great  delight  the  first  object  that  presented  itself  to  me  was  a 
little  shell,  which  rendered  the  L.  liusiana  a  British  species.  I  have 
never  found  more  than  four  specimens,  so  that  it  is  very  rare. 

Before  the  publication  of  Mr.  Davidson's  "  Appendix,"  in  1853,  I 
had  examined  the  Inferior  Oolite  of  Dundry  for  Brachiopoda,  and 
found  there  eight  species  of  Thecideum,  five  of  which  were  new, 
together  with  the  T,  Bouchardii  and  T.  tnangidarls  I  had  previously 
obtained  from  the  Middle  Lias,,  and  T,  De8l</ngchampsii  of  the  L^pper 
Lias.  The  same  locality  also  furnished  me  with  a  series  of  little 
shells,  which  threw  light  upon  some  I  had  previously  found  in  the 
Upper  Lias,  forming  a  passage  between  the  Thecideidse  and  the 
TerebratulidoD,  for  which  the  sub-genus  Zellania  has  been  created. 
These,  with  a  little  shell  named  Splrifcra  oolitica,  were  shortly 
noticed  by  me  in  Mr.  Davidson's  "  Appendix,"  but  have  since  been 
figured  and  described  in  the  Journal  of  the  Somersetshire  Natural 
History  Society  for  1854.  At  the  time  of  its  publication  I  was  con- 
vinced that  the  discovery  of  many  new  species  of  Brachiopoda  might 
be  expected  from  a  continued  investigation  of  the  secondary  forma- 
tions ;  and  it  is  to  new  species  found  since  I  now  desire  to  direct 
attention. 

On  Hampton  Down,  near  Bath,  there  are  extensive  excavations 
where  the  Great  Oolito  was  formerly  largely  worked.  Latterly  a 
new  quany  has  been  commenced,  and  in  order  to  reach  the  workable 
beds  of  freestone,  the  following  beds  in  descending  order  had  to  be 
passed  through : — 


F 


^ 


f  PL  Id. 

I  1.  Thin  batiJsof  frt-cstotie     - 4    »*■ 

I  2.  Browu  ruggy  (-'iindUne  Iwd  ,,. -..      !•     O 

I  3.   Coimiiust  grey  limestone 5     " 

4.  Workable  beds  of  great  oolite 20 

The  grcj  limestone  (Nq.  3)  oonttiina  manr  organic 
bwtiig  to  its  hard  nnd  intractable  c'bii.ract«r  lew  uro   to  be  e 
entire.     In  its  weafLered  edges  Tnay  be  seen  the  hivui  carduftmil, 
'^■vihilei,  Lithodomi,  and  many  conds. 

The  raggy  bed  (No.  2)  is  very  incoherent^  and  appears  I 
jwen  an  ancient  coral  reef,  it  being  in  great  ixirt  composed  of  mnli 
ftnd  sponges.  Intermingled  with  these  branching  corals  arc  niTTwii 
pf  beantiM  organisms,  whicli,  from  the  onconaoli  dated  □atiin<  rf  ib" 
;^d.  are  easily  cTtracted.  They  conaiat  of  dismembered  cMnctM<< 
.terfishoB,  the  plates  and  occasionally  the  bodies  of  the  UrodM 
'Jfincrinite  (Apioerintia  fdflrtiuiviii),  spines  and  sheUsof  Kchini.  Oystn*. 
"laid  other  molluaca,  and  with  theui  very  many  speoimens  of  n  aasH 
Brachiopod,  which  has  hitherto  been  considered  the  young  of  T!."- 
^ra^ula  maxillaia,  but  which  I  shall  presently  show  is  to  be  refon^ 
to  TerehratelU. 

Tlio  Brachiopods  obtained  at  Hampton  consist  of  T--r,-hri:!vv\ 
earrlium,  T.  coardata,  T.  dujoiiu,  T.  liei.uapleriea,  T.  mcLriUal.t.  IH,^- 
ehonella  eonemna,  E.  ohmhla,  Crania  aiUiquior.  It  will  thus  be  seen 
that  only  three  genera  of  Brachiopods  have  hitherto  been  knomi  ia 
the  Groat  Oolite,  and  the  bed  under  consideration.  To  thcae  I  have 
now  to  add  four  other  genera,  viz.,  TcrebrateUa,  Terebratnlina,  Tbf- 
cidcum,  and  Zellania. 

Tekebratow  m.\xili.ata.     Sow.     PI.  liii.,  figs.  C,  7, 

The  ndult  form  of  this  shell  is  found  at  Hampton,  tliongh  nsni]^ 
either  in  single  valves,  or  in  a  crashed  state.  The  yotmg  ages  m 
this  shell  are  externally  harrlly  distinguishable  fi-oni  the  Trn'trritldU 
Bvchnam,  dcBcribed  below.  It  differs  from  the  latter  shell  in  Us 
beak  being  more  truncated,  and  the  foramen  more  ronnded ;  it  ii 
also  usually  longer  than  broad,  a  character  it  loses  when  more  adnJt. 
Internally  the  generic  difference  in  at  once  apparent,  as  this  sliell 
possesses  a  short  reflected  loop,  which  in  Tercbralelta  is  doabiy 
attached. 

TgREBRATULA   HEMIE^PH^BICA.      Sow. 

A  pretty  little  shell,  originally  figured  by  Sowerhy  tinder  the  name 
of  Terebratula  hemwphwrica,  is  not  uncommon  at  Hampton  CliSs. 
This  was  subsequently  removed  by  D'Orbigny  from  that  genus,  and 
placed  with  the  Terehratolloj ;  and  on  the  authority  of  the  species  io 
which  I  now  refer,  tlvo-t  b-ivIWt  camei  'Owt  XsWust  -^-^^tta.  ^®ta  ^ 
oolites,  in  which  he  waa  5o\\(yme4,  ^"Avwivy  ■w^fin  wi-a>»s\i'es&i!^««i,N»i 


^D'#)  **^;VQ| 
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Mr.  Davidson.  It  will  be  seen  from  wliat  follows  that  two  species  at 
least  of  Terebratella  are  to  bo  found  in  these  beds ;  but  when  D'Or- 
bigny  placed  the  Terebraiula  henvisphoerica  in  this  genus,  ho  could 
not  have  seen  its  interior,  which,  in  several  examples  I  possess,  have 
the  short  and  simple  loop  of  Terebratula,  and  the  shell  in  question 
will  therefore  have  to  return  to  its  original  position. 

Terebratella. 

Terebratella  Buckmanii.     Woodward,  MS.     PI.  xiii;,  figs.  1-5. 

Shell  generally  a  little  longer  than  wide,  rounded  in  front,  and 
tapering  to  the  beak ;  valves  moderately  convex ;  beak  short,  very 
slightly  incurved  and  truncated  by  a  foramen,  surrounded  in  part  by 
the  extremity  of  the  beak,  the  umbo  of  the  dorsal  valve,  and  two 
small  labral  deltideal  plates.  Internally  the  adult  shell  is  provided 
with  a  doubly  attached  loop,  the  first  pair  of  lamcllte  extending  con- 
siderably before  becoming  reflected  to  form  the  loop.  Shell  struc- 
ture punctuate.  Dimensions  of  the  largest  example  hitherto 
observed :  length,  Z\  lines ;  width,  3  lines  ;  depth,  1^  lines. 

Ohs, — I  had  collected  a  considerable  number  of  these  little 
brachiopods  from  the  oolite  of  Hampton  Cliffs,  under  the  idea  that 
they  were  the  young  of  the  Terebratula  rruixillata,  my  object  being 
to  prepare  dissections  showing  the  loop  of  that  species.  I  was  much 
interested  in  finding  in  the  example  I  first  opened  that  it  could  not 
belong  to  the  young  of  that  genus,  although  outwardly  it  is  almost 
nndistinguishable  from  it.  The  difference  in  the  loop  proved  it  to 
be  a  true  Terebratella.  My  observation  does  not  show  that  it 
attained  larger  dimensions  than  those  mentioned,  but  it  had  then 
assumed  the  character  and  development  peculiar  to  the  loop  which 
characterizes  the  genus  to  which  it  is  referted.  In  an  early  stage  of 
my  examination,  modifications  in  the  shape  of  the  loop  were  noticed, 
and  observations  extending  to  several  hundred  specimens  resulted  in 
showing  the  curious  changes  effected  by  age  in  the  form  of  the  loop, 
which  may  be  seen  by  referring  to  plate  xiii.,  figs.  2,  3,  4,  and  5. 

The  first  stage  of  development  I  have  been  able  to  observe  is 
sketched  in  fig.  2.  Therein  it  may  be  perceived  the  two  first  lamella) 
are  united  to  the  hinge-plate,  and  to  a  free  rudimentary  mesial  plate, 
which  is,  in  fact,  the  first  origin  of  what  at  a  later  period  becomes  a 
mesial  plate.  In  this  state  it  is  free,  and  does  not  touch  the  bottom 
of  the  valve,  although  when  viewed  in  profile  spines  may  be  seen 
passing  downwards,  which  afterwards  join  the  mesial  septum. 

The  loop  has  not  yet  been  formed,  but  a  plat«  projects  between 
the  lamellaa,  and  appears  as  if  longitudinally  split  to  a  certain  depth 
in  the  centre. 

The  second  stage  is  exhibited  in  fig.  3.     In  this  we  find  the  two 
lamcUas  with  the  rudimentary  plate  as  in  fig.  2,  and,  besides,  the 
origin  of  the  reflected  portion  of  the  loop,  \ireaeut\Tv^  m  ^Vjly^^cc^ 
stago  of  its  development  but  a  very  BmaW  iwiiT\xsii\TJi«D^'^  ^k^^. 

VOL,   III.  ^  ^ 
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The  third  stugo  may  be  observed  io  fig,  4,  where  the 
arts  ore  &till  more  developi^d,  bat  tbe   mesial  plHte  bti^  sot  jA 
anchcd  the  bottom  of  the  vnlyc. 

By  gradual  cbangefl  we  are  thus  condncleil  to  tlie  fonrlh  «Mk 
\g.  5,  where  tbe  loop  has  attained  its  cumplet«  develupitusnt.  TU 
ential  plate,  whioli  waa  freely  so^euded  in  the  shell  befbn^  In 
low  reached  and  become  soldered  to  the  bottom  of  the  Tain;  tb 
Irst  pair  of  lamellee  are  still  attached  to  its  upper  sides,  aJid  Iht » 
Uet«d  portion  of  the  loop  has  become  folly  developed,  the  exXtrmm 
bciiig  the  front  of  the  ahell  beiug  considerably  prolonged,  u  i«  «• 
a  tig.  5  of  our  plalo.  Numcroas  long  Gpines  also  project  froBtla 
rater  edges  of  the  lamellte  and  loop,  giving-  to  the  interior  ■  nej 
Peculiar  appearance. 

Tlio  snbject  of  tbe  development  of  the  interna)  calcified  sapporo  ii 
grachiopoda  is  of  considerable  interest,  and  much  niay  yet  be  levtt 
[Tj'  a  careful  atady  of  recent  specimens  of  this  class.  The  impartSKC 
H  attention  to  the  subject  ia  the  greater  when  it  is  remembeml  iktf 
ihe  classification  of  many  of  the  brachiopoda  depends  more  Ttpon  in- 
ternal than  external  form,  and  thai  had  the  difiVreul  stages  </ 
development  shown  by  the  TerebraieUa  Bwkmanii  been  ohienc^ 
flnder  other  circumstances,  or  from  beds  of  different  geological  agw, 
oacli  would  probiibly  have  been  constituted  a  distinct  genu.'i. 

The  Tcicbralelia  Biickniariii  is  the  prevailing  shell  at  HamploB 
Cbll's,  and  many  hundred  specimens  have  passed  throngh  my  handi. 
It  has  before  been  remarked  that  the  young  of  Terebratvla  mmHitla 
also  occur  at  Hampton,  though  this  species  is  comparatively  rut 
It  requires  considerable  experience  to  determine  by  the  eiterior  M 
which  genua  the  different  shells  belong.  Both  possess  the  mat 
contour,  and  are  strongly  punctuate.  In  general,  however,  tin 
TerehratcUa  Buckinanii  rguy  be  distinguished  by  a  dark  longiindiBal 
line  in  the  ctmtre  of  the  ventral  valve,  due  to  the  megial  geptvn^ 
and  by  tlic  characters  previously  noticed  when  speaking  of  Tenifn- 
tula  Tnaxillata. 

It  is  due  to  my  friend  Mr.  Woodward  I  should  remark,  that  whiU 
my  investigations  on  this  shell  were  in  progress,  having  been  the 
means  of  conveying  a  series  of  them  to  liim,  he  noticed  it  to  be> 
Terebratelta ;  and  in  a  communication  to  Mr.  Davidson  eaggtatei 
tlie  specific  name  of  Terohrak'Ua  Buchaanii  for  it,  which  1  liaromiui 
pleasure  in  adopting. 

TBREBttATGLLA  FUKCATA.     Sow.  and  Moorc.     PL  xiii.,  fig3.  8-10. 

Terelralida/urcnia,  Sow. ;  T.  orbicularis.  Sow. ;  T.  eardium,  Lamarck. 

Shell  small,  rounded — both  valves  moderately  convex;  viJrra 
coarsely  plicated,  varying  in  number,  and  may  be  seen  on  the  inner 
aide,  b&'urcating  occasionally;  surface  punctoated;  beak  tnuicated ; 
foramen  large  ;  loop  doubly  attached. 

Tllia  little  ahcU  'Woa  OT\^viili\s  ?i;pKC«a!k'\>^  %o««^a^  -laoiJ^cft'^Dib-wasfe. 
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of  TerehratiUa  furcala,  but  subsequently  ho  considered  it  might  be 
the  young  of  Terehratula  orbicularis,  Sow.,  the  Terehratulu  cardium 
of  Lamarck,  in  which  he  was  followed  by  other  naturalists.  The 
T.  cardium  is  found  at  Hampton  Cliffs,  in  association  with  this 
species,  and  from  the  close  resemblance  it  bears  to  it,  might  reason- 
aibly  be  considered  its  young  form.  Having  succeeded  in  opening  a 
beautiful  example  showing  the  interioi  of  the  shell,  the  double 
attachment  of  the  loop  proved  it  to  be  a  Terebratella.  The  interiors 
may  be  seen  by  referring  to  pi.  xiii.,  figs.  9, 10.  The  profile  shows  tho 
npper  lamelleB  of  the  loop,  after  leaving  the  hinge-plate  to  be  pos- 
sessed of  a  pair  of  crural  spurs.  About  the  centre  of  the  shell  the 
lamellsB  are  attached  to  an  elevated  mesial  septum.  The  front  of  the 
loop,  as  well  as  the  reflected  portion,  is  broad ;  and  projecting  towards 
the  opening  of  the  shell,  and  on  the  under  side  of  the  lamella?,  are  a 
nnmbcr  of  closely  set  spines.  This  shell  is  very  rare  at  Hampton, 
owing  to  which  I  have  been  unable  to  make  any  observations  on  the 
development  of  the  loop  as  in  Terehratella  Buckmanil,  The  fact  of 
the  shell  under  consideration  proving  to  be  a  Terebratella  at  once 
suggested  the  possibility  that  Terehratula  cardium  might  also  belong 
to  that  genus ;  and  I  learnt  from  Mr.  Davidson  that  he  could  not 
speak  positively  on  tliis  point,  as  the  shell  from  which  his  interior 
was  figured  was* not  clear  of  the  matrix,  and  only  partially  exliibited 
the  loop.  I  have  taken  much  trouble  to  establish  the  correct  position 
of  the  T.  cardium  ;  and  afler  the  examination  and  dissection  of  many 
specimens,  am  able  to  say  that  the  loop,  as  figured  by  that  gentle- 
man, is  correct.  This  species  must  therefore  remain  in  its  present 
position,  but  the  examples  supposed  to  be  its  young  forms  will  have 
to  be  placed  under  Terebratella ;  and,  retaining  Sowerby's  original 
specific  name,  must  be  called  Terehratella  /areata.  Two  species  of 
this  genus  are  therefore  added  to  British  Jurassic  beds,  and  the 
Terehratula  hemisph^erica,  which  was  supposed  to  represent  it  in  this 
age,  removed,  I  have  obtained  a  portion  of  the  interior  of  a  small 
brachiopod;  showing  a  mesial  septum,  from  tho  Upper  Lias,  near 
Hminster,  which  convinces  me  that  the  genus  may  also  be  found  in 
that  formation. 

Terebratulina. 

Terebratulina  radiata.     Moore.     PI.  xiii.,  figs.  11-14. 

Shell  small,  nearly  as  broad  as  long ;  thickest  near  the  umbo,  and 
thinning  gradually  to  the  front  and  sides ;  front  rounded ;  valves 
convex,  flattened,  with  numerous  fine  stnations ;  foramen  large, 
rounded ;  area  flattened ;  the  exterior  of  the  ventral  valve  sliows  a 
mesial  depression,  with  a  corresponding  elevation  in  tho  interior  of 
the  valve.  The  loop  is  short ;  after  passing  the  crura  it  forms  a  semi- 
circular ring,  slightly  thickening  in  its  centre. 

This  little  shell  is  not  uncommon  in  the  oo\\\fc  o^  "Bwck^^rts^.^S^Ss*^ 
and  18  ibe  first  Terebratulina  recorded  ml&TV^Y^  iT3XW8Ktfi\«^^.   ^Vs^ 
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ta  estcmal  form  it  is  not  unlike  TerebraivUna  gubra^iata,  bsi  it  im 
Kit,  in  nny  example  I  have  BC«n,  attaia  one-t^itii  the  sw  4 
^t  itpt-viffl.  It  is  also  more  circular,  less  convex,  anA  lias  >  nm 
pronoimoed  sinns  in  the  ventral  ralve  tlian  that  sbeU.* 

The  T.  rn/iinla  appears  to  have  contuined  apwards  from  the  loKnv 
Oolite.  »s  I  am  unable  to  Bepamte  from  it  some  speiniiieiiB  I  but 
obtained  froiu  Dnndry,  near  Bristol,  the  only  distiiM^on  being  tfali 
the  latter  nesmne  a  more  elongated  form,  which  is  to  be  obM-md  if 
Oomparin^  pi.  xiii.,  fig.  li  (from  Dnndry)  with  figs.  II,  12  (fita  " 
Hampton  Clifia).  ' 

Zellania.    Moore:  18&4'. 

Three  species  of  this  genus  were  deBcrihed  by  me  in  the  TranaittiDns 
of  the  Somersftshire  Natural  History  Societj-.  for  18T>4;  one  being 
from  the  Upper  Lias,  the  other  from  the  InTerior  Oolit*  of  DanAr 
To  thene  I  have  to  add  another  from  Dondiy,  and  a  fifth  species  &tra 
the  Oolit«  of  Hampton  Cliffs.  The  genas  also  occars  in  the  C<inl 
Bag  of  Lyneham,  Wilts.  Its  range  ia  therefore  shown  to  esitai 
ifom  the  Upper  Lias  lo  the  uppermost  beds  uf  the  Oolite. 

Zei-i-anu  QLOBiT*.    Moorc.    PI.  xiii.,  figs.  15-1". 

Shell  very  emal!,  globOKe :  valves  moderately  convex.  rfiuD'lisl  si 
sides  and  front ;  exterior  surface  smooth;  Iwak  slightly  pnyeolini; ; 
foramen  encroaching  on  both  valves,  ronnded. 

Obs. — I  have  five  examples  of  this  shell  from  the  Oolite  of  Hamp- 
ton. The  interior  of  the  dorsal  valve  possesses  a  well  defined  circn]»r 
ridgo,  entirely  encircling  the  inner  portion  of  the  shell.  In  this 
species  I  have  been  nnahle  to  observe  any  trace  of  a  central  scptnni, 
wliieh  in  those  previously  fignred  is  well  defined.  The  examples 
that  occnr  in  the  Coral  Kiog,  at  Lyneham,  are  of  the  same  species, 
nnd  are  equally  rai-e. 

ZeLLANIA  OOLITICA.     MoOFB.     PI.  liii.,  figs.  18-20. 

Shell  small,  triangular,  rather  longer  than  wide ;  front  ronnded; 
valves  tapering  to  the  beak,  smooth,  distinctly  puntnate,  thicket  at 
the  umbo ;  sides  thick,  flattened  ;  hinge-line  very  ehort ;  foramen 
rounded. 

This  species  is  fonnd  with  the  Z.  Davidsoni  and  Z.  Laboucherd. 
It  is  a  thicker  and  more  triangular  shell  than  the  former,  and  is  de- 
void of  the  Etriej  noticed  on  tliat  shell.  In  ita  triangular  and  less 
Hymmetrical  form  it  is  to  be  distinguished  from  Z.  Lahottcherei ;  and 
it  Eilso  wants  the  concentric  lines  on  the  valves  characteristic  of  that 
species.  The  shell  structure  of  the  genus  is  shown  by  the  Z.  oolUiea 
to  bo  distinctly  punctuate. 
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Under  the  microscope  the  shell  shows  a  nnmber  of  widely- 
separated,  circular  pimctnations,  which  are  arranged  in  longitudinal 
lines. 

Leptjena  Dayidsonii.    Eug.  Deslongchamps.     PI.  xiii.,  figs.  21,  22. 

The  figures  representing  the  above  species  are  taken  from  speci- 
mens for  which  I  am  indebted  to  M.  Eugene  Deslongchamps,  of 
Caen.  They  were  found  in  the  Upper  Lias  of  May,  associated  with 
several  of  the  species  found  in  this  country.  It  appears  to  be  abund- 
ant in  France,  and  to  attain  larger  dimensions  than  any  other  liassic 
LeptaBna. 

I  have  found  a  single  dorsal  valve  of  this  species  in  the  Upper 
Lias  of  Ilminster,  which  though  not  in  good  condition,  sufficiently 
identifies  the  Leptc^na  Bavidsonii  as  a  British  species. 


EXALANATION  OF  PLATE  XIH. 

Fig.   1.  Terehratella  Buckmanii,  Woodward.    Interior,  showing  the  perfect  loop. 

2. .    Interior  of  shell  mnch  enlarged,  showing  the 

loop  in  its  first  stage. 

3. .     Second  stage  of  the  loop,  with  a  rudimentary 

reflected  portion. 

4. .    Third  stage,  with  the  reflected  portion  of  the 

loop  now  enveloped. 

5. .    Perfect  shell,  enlarged. 

6.  Terehratula  maxillata,  Sowerby.    Yonng  shell,  enlarged. 

7. .    Interior,  exhibiting  the  loop. 

8.  Terehratella  furc<ii<Ly  Sow.  and  Moore.    Enlarged  exterior. 

9. .     Showing  perfect  loop. 

10. .    Profile  of  ditto. 

11.  Terebratulina  radiata,  Moore.    Perfect  shell. 

12. .    Exterior  of  ventral  valve. 

13. .    Interior,  with  loop. 

14. .    Elongated  variety,  from  Dudley. 

15.  Zellania  globataf  Moore.     Much  enlarged. 

16. .     Side  view  of  ditto. 

17. .    Interior  of  dorsal  valve. 

18.  Zellania  oolitica,  Moore.    Perfect  shell,  much  enlarged,  showing   punc- 
tuated structure. 

19. .    Exterior  of  ventral  valve, 

20. .    Profile  of  shell. 

21.  LeptcBua  Dav^idsoni,    Exterior,  natural  size. 
22. .    Ventral  valve,  ditto. 

[The  longitudinal  lines  indicate  the  sizes  of  the  specimens,  all  of  which  are 

enlarged.] 

(To  be  continued.) 


mr.  oEOLdr.isT, 


>N  A  NEW  GESTJS  OF  ECHTNODKRM.   AXD   0B5ERVA. 
TIONS  ON  THE  GENUS  PALvECHlSTS. 


Bt  Fobt-Majo&  Thomas  Acbtis,  F.G.S. 


Genus,  PRoroECHlKns  (Austin). 
Species,  Protoeehinw  aneept  (Anstin).     Natural  size. 

Te«t. — Sliape  not  well  defined  in  tbe  specimens  obtained.  Ambn- 
lacml  areas  wide ;  the  two  rows  of  pores  in  double  pairs  near  the 
mfti^n,  with  altemat«  additional  perforated  plates  near  the  widest 
spread  of  the  ambalacra ;  where  these  additional  plates  interreDC 
the  porea  become  qoadmple  ;  interambolacral  areas  wide. 

Differcncet  and  Affinities.^-The  Protoechinna  differs  wboDy  from 
Paltechinue ;  and  bears  bat  little  affinity  to  any  recent  or  fossil 
echinoderra  with  which  I  am  acqnainted. 

Locality  and  StraligTaphieal  Range. — The  only  three  specimens  yet 
discovered  were  foTind  in  the  lower  beds,  but  not  the  Tery  lowest,  of 
the  Carboniferous  Limestone,  at  Hook  Point,  connty  of  Wexford. 

Some  years  sinoe,  when  Tiaiting  the  Hook  district,  in  oonipanj 
with  my  soa,  Mr.  T,  Austin,  this  new  and  }>eaiitiiTil  sea-nrchin  was 
discovered  ;  bat  nnfortnnately,  in  my  son's  eager  endeaTonrs  to  er- 
tricate  the  fossil  from  the  matrix,  paxt  of  it  was  destroyed.  Enough, 
however,  remains  to  prove  that  it  is  genericaUy  distinct  from  Palie- 
chinns.  I  obtained  a  second  specimen,  bat  the  plates  are  a  good 
deal  displaced,  and  the  ambulacra  are  not  so  well  seen  as  in  the  one 
figared.  Another  and  more  perfect  specimen  was  snbseqaently  ob- 
tuned  i  but  before  I  could  secure  it,  it  nnfartunatelY  toll  into  nn- 
Bcientifio  hands,  tokd  veis  \oBt  \t>  v^iasasx.. 
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Although  present  daring  the  removal  of  hundreds  of  tons  of  lime- 
stone, and  diligently  and  repeatedly  searching  every  bed  and  cranny 
in  the  locali^,  I  was  tmable  to  detect  the  least  indication  of  a  fourth 
specimen.  It  may  therefore  be  inferred  that  Protoechinus  is  of  rare 
occnrrence ;  and  that  when  the  Hook  limestone  was  accnmulating  at 
the  bottom  of  the  Garboniferons  sea,  it  had  just  appeared  on  the 
stage  of  life  among  the  then  living  echinoderms. 

As  far  as  can  be  judged  from  the  three  specimens  procured,  I  con- 
sider it  to  be  a  true  echinus,  and  in  all  probability  the  primitive  form 
of  that  now  extensively  diffused  genus.  Behoving  that  Protoechinus 
was  one  of  the  first,  if  not  the  very  first  true  echinus,  that  appeared 
on  our  globe,  I  have  adopted  the  name  as  suggestive  of  that  fact. 


Ohservattons  on  the  Qenua  PalcBchinus, 

From  specimens  of  Palcechinus  which  I  have  in  my  cabinet,  there 
is  great  reason  to  infer  that  the  different  species  belonging  to  that 
genus  possessed  columns  similar  to  the  true  crinoids,  and  were 
attached  to  the  ocean-bed  as  the  crinoids  were.  I  had  long  con- 
sidered this  as  probable :  and,  on  carefully  re-examining  my  speci- 
mens, I  found  one  in  which  the  indications  of  the  fact  are  so  apparent 
that  they  almost  force  conviction  that  my  first  surmises  were  correct. 
In  the  specimen  alluded  to  the  ambulacra  are  seen  terminating  at, 
and  against,  a  circular  plate  with  radiating  striss  on  its  surface,  and 
close  along  side  is  a  short  portion  of  a  column,  each  of  the  radii  on 
which  is  a  fac  simile  of  those  on  the  body-plat€,  from  which  the 
column  has  apparently  been  separated,  and  but  slightly  displaced  by 
the  pressure  that  broke  assunder  the  columnar  support,  and  lefl  it  in 
close  proximity  to  its  original  place  of  attachment 

I  was  first  led  to  entertain  a  doubt  about  Palaechinus  being  a  free 
echinoderm  from  finding  portions  of  colunms  lying  close  to  specimens 
of  that  genus,  and  winch  I  could  not  refer  to  any  known  crinoid. 
The  striae  on  the  articulating  surfaces  of  the  circuhu*  columnar  joints, 
which  probably  belong  to  Palcechinus,  are  more  deeply  grooved  near 
their  margin  than  in  Actinocrinus,  or  other  allied  forms. 

Another  circumstance  that  rather  favours  the  supposition  that 
Palffichinus  possessed  a  column  is  the  fact  that  it  is  occasionally  found 
lying  on  its  side,  a  position  the  true  crinoids  are  mostly  seen  in ;  and 
as  the  lower  or  under  side  has  a  larger  and  more  depressed  surface 
than  the  rotund,  or  highly  convex,  lateral  ones,  it  is  a  natural  in- 
ference that  some  restraining  influence  produced  this  almost  uni- 
versal identity  of  position,  and  what  more  probable  than  that  a 
column  was  the  cause  of  this  uniformity  ?  Of  course  the  presence  of 
a  column  would  prevent  the  Palsechinus,  after  death,  falling  in  any 
other  way  than  on  its  side.  Among  the  numerous  8^ecim.Qn&  ^kviK 
I  have  examined,  I  liave  never  met  mot^  \5aMi  \wo  ^i^^  $cSK«feV\s^ 
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this  respect,  in  tlie  sligbtest  degree,  and  the  sarao  excepdoiui]  i-**^    ' 
QH  rarely  occur  among  the  trae  crinoida. 

If  we  eiamino  the  echinoderma  from  the  Oolite,  the  Chalk,  or  tk 

Torliary  beda,  we  hud  them  one  and  all  reclining  on  their  broadai 

diameters,  in  fact,  obeying  the  laws  of  grBvitation,  but  wliich  appcwi 

■  to   have   been  overcome   in    Paloechinas    by    some    conntervailiug 

influence,  which  resistiiig  force  wa«  probably  an  elongat<Nl  ooluino 

It  must  be  nnderstood  that  I  do  not  positively  maintain  tiai 
Palfechinns  was  attRched  to  the  sea-bed  by  a  jointed  flexible  column, 
but  that  one  evidence  in  favour  of  sooh  an  additiou  to  its  chaiaaet 
ia  strong,  if  not  convincing. 


i 


OEMS    OP    PRIVATE    COLLECTIONS. 

aSlO  AUD    FAljOaiHAi. 

From  (lie  Wedlden  Beds  of  Kent,  in  the  coUeeUon  of 
Mh.  W.  Harris,  F.G.S.,  or  Chirimq, 

The  Sussex  Marble,  or  Bethersden  Marble,  as  it  is  indifferently 
termed  according  to  its  occurrence  in  Kent  or  Sussex,  is  found  abo 
in  Surrey,  near  the  foot  of  Lcith  Hill.  It  occnrG  in  thin  ooorses  of 
variable  thickness  and  extent,  hnt  seldom  presenting  a  bed  one  foot 
thick,  in  the  weald  clay. 

It  ia  made  np  chiefly  of  the  ehells  of  Pal-udincB,  whole  or  in  fing- 
ments.  Occasionally  the  shells  retain  their  form,  as  in  the  epecimen 
figured,  and  weather  ont  on  exposure  ;  bnt  often  only  their  casts  are 
exposed,  the  matrix  being  calcareous  matter  derived  from  the  disinte- 
gration of  the.  sliella.  The  shells  of  Dniones  also  occur  ;  rarely,  as 
in  the  specimen  figured,  retaining  this  form;  more  often  as  casts. 
CyprideaaJso  occur  in  abundance;  but  the  amallaize  of  the  tiny  shells 
or  valves  of  these  little  entomostraca  cause  them  to  be  overlooked. 
The  Cypridca  Valdensie  is  the  common  species.  The  animal  matter 
of  the  Palndine  appears  to  be  often  preserved  in  this  marble,  and 
gives  to  the  polished  sections  the  dark  grey  and  black  markings  so 
characteristic  of  the  stone.  Purbeck  marble  is  a  similar  atone,  older 
than  that  of  the  weald  clay,  and  formed  of  a  Paludina  of  smaller  siie. 
The  Paludina  of  the  Sussex  marble  ia  scarcely  to  be  diatinguished 
from  that  of  the  existing  rivers  and  ponds,  namely,  the  P.  virijiara  ; 
but  Sowerby  pointa  oat  that  it  has  a  thicker  shell,  and  is  somewhat 
turbo-like  in  aspect  ;  and  haa  teirmed  it  P.  JimrioruTO,  QAin.  Conch-, 
pi.  31.  fig.  1;  voLi,¥.71,w&4')o\.'j\.-?.^Sa^.     fc^^ai^i  \«™.^i™. 
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the  weald  clay  of  Sussex  is   named   P.   Sussexiensis  by  Sowerby, 
in  the  Geol.  Transact.,  2  ser.,  toI.  iv.,  p.  178,  pi.  22,  fig.  C. 

Other  Paludina,  but  of  smaller  size,  are  found  in  the  wealden  beds, 
namely,  P.  carinifera,  (Sow.  Min.  Conch.,  pi.  509,  fig.  3  ;  and  Geol. 
Trans ,  2  ser.,  vol.  iv.,  p.  178)  ;  and  P.  elongata,  (Sow.  Min.  Conch., 
pi.  509,  fig.  2.)  Fig.  1,  of  the  same  plate,  shows  a  similar  Paludina  for 
East  Peckham. 

The  Uniones  of  the  Sussex  marble  appear  to  be  Unio  cmnpressiiSy 
(Sow.  Min.  Conch.,  pi.  594.,  fig.  I,  and  U.  antiqum,  Sow.  Min.  Conch, 
pi.  594,  figs.  3,  4,  5.  The  specimen  figured  in  our  plate  (pi.  xiv.),  is 
probably  the  latter. 

The  other  Wealdcu  Unios  are  Tfnio  aduiicus,  (Sow.  M.  C,  pi.  595, 
fig.  2) ;  U.  cordiformis,  (Sow.,  M.  C,  pi.  595,  fig.  1)  ;  U.  jpoirecttcs, 
(Sow.,  M.  C,  pi.  594,  fig.  1)  ;  U.  ValdensiSy  (Sow.,  M.  C,  pi.  646)  ; 
XT.  Maniellii,  (Sow.,  Geol.  Trans.,  2  ser.,  vol.  iv.,  pi.  21,  fig.  14)  ; 
JI.  subirwiccUus,  (Sow.,  ibid.  fig.  15) ;  U,  Gaidterii,  (Sow.,  ibid.,  ^g. 
16 ;  and  U.  Martini,  (Sow.,  ibid.,  fig.  17.)  Several  of  these  are  from 
the  sandy  beds  far  below  the  weald  clay,  that  is,  in  the  Hastings- 
sands  and  their  associated  beds. 

The  Bethersden  Marble  used  to  be  very  extensively  for  build- 
ing, and  for  making  long  narrow  causeways  along  the  wet  and  muddy 
roads  of  the  wealds  of  Kent,  Sussex,  and  Surry ;  but  in  both  respects 
it  is  now  less  used.*  There  is  an  account  of  this  stone  and  its  localities 
by  Dr.  Griff  Hartley,  entitled,  "  On  Fossil  shells  in  Kent,"  to  bo 
fonnd  in  Mr.  Lowthorp's  Abridgment  of  the  Philosophical  Transac- 
tions, 4th  Edit.,  vol.,  vi,  p.  426.  This  old-fashioned  philosopher  refers 
to  the  Paludina  bed  in  the  blue  clay  "  at  Hinton,  five  miles  fix)m 
Maidstone,  in  Kent ;"  and  at  "  Pluckley,  in  the  wild  of  Kent." 

At  the  former  place,  Unios,  (or,  as  they  are  termed,  "  bivalvular 
stones,")  appear  to  be  rather  numerous  (as  they  were,  indeed,  near 
Pluckley  and  Bethersden) ;  but  the  "  turbinated,"  or  "  wreathed 
conchites,"  formed  the  majority.  We  may  remark  that  Dr.  G.  Hartley, 
according  to  the  mode  of  the  day,  found  good  reasons  "  for  their  never 
having  been  the  spoils  of  animals;"  but  stones  ("  lapides  sui  generis"), 
formed,  perhaps,  of  "  the  salts  of  plants  or  animal  bodies,  washed  down 
with  rain,  and  lodged  under  ground,"  and  "  disposed  in^o  such  little 
figures !" 

T.  B.  J. 
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Geological  Society  of  London. — June  13,  ISGO.     (Ckmtlntted.) 

2.  **0n  some  Arrow-hciuls  and  other  Iiistniinents  found  with  Homs  of 
Cfrriix  Hiff/arerM,  in  a  Cavcni  in  Languedoc."  By  M.  E.  Lartet,  Tor.  M.G.& 
(In  a  letter  to  the  President.) 

In  a  eavem  of  the  limestone  at  Massat,  near  Taraseon  in  Languedoc  (Depart- 
ment of  Ariege),  examined  by  M.  A.  Fontan,  the  floor  was  found  to  eonaii!:!  cf 
a  blaekish  earth,  with  large  rounded  pebbles,  among  which  were  mixed,  in gre^it 
disorder,  bones  and  Horns  of  a  Chamois,  Cerrvs  pseudorirffiMiaHvs,  C.  affjac^jt^ 
and  //ox,  together  with  implements  of  stone  and  bone,  to  which  MM.  hidoif 
GeolTrov  Sauit-liilaire  and  E.  Lartet  have  referred  to  in  the  *  Comptes  Kendis' 
ofMay'^lO,  185S. 

M.  E.  Lartet  in  his  letter,  has  furnished  ilrawings  and  descriptions  of  sr.iM 
barbed  arrow-heads  of  bone,  some  having  indented  grooves,  probably  for  the 
ap])liance  of  jwison;  also  needles,  and  a  flute-be  veiled  tool  of  bone,  a  sjiliiitcr 
or  knife  of  hard  flint,  and  the  horn  of  an  Antelojxj  liacked  at  the  lxu>e,  probably 
when  the  animal  was  tlayed. 

.'$.  "  (Jn  the  occurrence  of  Cra^  Shells  beneath  the  Boulder-clay  in  Abenlci*:!- 
shirc.'*  Bv  T.  E.  Janiiosou,  Esq.  CommuuicatoJ  bv  Sir  K.  1.  Mun-lii^LD. 
V.l'.Ci.S. 

In  a  I'onncr  ]viper  (Q.  .1.  G.  S.  vcjI.  xiv.,  pp.  ,V2-J-."):2.Vi  the  ;iii?li(ir  nlVin  ■.!  *.< 
\\w  exijsiciico  uf  frravclU  bf(l?s  containiiii:  inariiic  >lu"lls  nndorhiiiL'  The  b-'rlirr- 
clay  between  ('(Mulen  and  i>lains,  on  the  coast  of  .Vberdccnslijre,  ov.m*  aii  ■  r-;.^. 
of  about  six  miles  bv  three  and  a  half:  these  sliellv  saiiiLs  ajid  irr:ivel>  I'.r  ii. > 
sinet'  more  earerully  examined,  and  he  reterstheni  to  th<:  aire  of  cither  tiii-  lUii 
or  the  Mammalit"ernns  Crair  of  Knirlaiul.  (.yprliut  rffsfifti^  ( \  ^'w .-:••/■.■, 
A'^hn-ir,  spp.,  /V////.V,  "^[^l'.,  Arftnis  llr-i'lu,  Ct/r'Ji"i.i  spp.,   l^fdct  ijy  rrri,>r>^.\  ■■• 

soUih'ld,  M'/(i  ti'iiiirdtii  .\  Fiisns  <///////////%•  aud  i*s  varittv  (V>,r//•///•/■■•^,  J/./  ■■  ■ , 
Piii'i'nrit  lajiiU'/s,  WW.  crlspaftt,  occur  in  worn  fragments,  (\jjrij-a  /v^-.-./'-: 
is  the  most  abundant. 

('iialk.-llints  are  common  among  the  materials  of  the  beds  in  fiucstinn:  ;;l<i 
fragments  of  fossiliierous  limestone  and  of  red  and  grey  saudsluiio,  uf  u\dt'i..:- 
mined  age. 

'J,  "On  some  small  fossil  V'ertebro;  near  Fromc,  S(»merset shire."  J5v  Pr 'l'. 
Owen,  F.K.^>.,  F.G.|S. 

In  this  comnninieation  Prc)!'.  Owen  described  three  minute  Voriibn.'  J>- 
covered  by  ('harles  Moore,  Esq.,  E.Ci.S.,  in  an  aggionierate  uccupNiiii:  a  tiv-i.rr 
of  tin*  Carbonifenms  Limeston(\  near  Froine  in  Souiersetshire,  in  i.'oinpanv  vi'I' 
teeth  of  a  small  Mammal  allied  to  the  J/// ■/•(>//■>/«"%•  of  Plieninger.  'J'ho  \i  rie^  ..v 
are  stated  to  correspond  in  size  with  the  \vv\\\(^ii Mi-'rohstt's;  but  to  ha\  e  Kep'ali..i: 
characters,  especially  in  their  biconcave  strueture, — a  character  couimcu  in 
Ahrsozoic  Saurians,  but  rare  in  the  existing  genera.  There  appears  to  1/e  hut 
very  slight  grounds  for  suj)posing  that  such  a  character  ma\  have  ever  beloiipvi 

to  any  Mammals,  althougn   some  of  the   existing  Mondtrenuifti  have  peeuli:;: 

vertebral  moditications  somewhat  resendjling,   in  these  respects,  the  strueiur.:! 

features  of  Keptiles.     In  their  large  and  anchylo&ed  neural  arch,  however,  ihe^v.- 

little  vertebra'  ])resent  a  mammalian  character. 

Hemains  also  of  small   Saurians  and   Fishes  occur  in  considerable  number^ 

"vvith  the  vcrtebi'tvi  m  t^^^^^^^^'^'^j  "'-^^  ^"^^^  ''^^  ^^^  \\\^\vi  vvv\vL\\\v\\\^\\v\iv\^\x\.>i^N^^ 
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November  7, 1860. 

1.  "On  the  Denudation  of  Soft  Strata."  By  the  Rev.  O  Fisher,  M.A., 
F.G.S. 

The  author  first  described  the  general  features  of  the  north-eastern  portion 
of  EsKsex,  with  the  table-knds  or  gravel,  clay  valleys,  and  tidal  rivers.  The 
present  configuration  of  the  district  cannot  be  due,  in  the  author's  opinion,  to 
xhe  action  of  such  causes  as  we  see  now  in  operation  on  the  coast,  combined 
irith  a  slow  elevation  of  the  land.  As  a  rule,  the  sea  waves  cannot  excavate 
long  narrow  islets  in  horizontal  and  homogeneous  beds,  such  as  the  eravel  and 
clay  of  the  district  under  notice,  but  give  rise  to  long,  approximate^  straight 
lines  of  cliff.  The  rounded  sides  of  the  Essex  valleys  seem  to  show  they  were 
not  formed  by  wave-action ;  nor  are  there  any  evidence  of  shin^le-bcds  at  the 
foot  of  the  hills.  Mr.  Fisher  believes  that  the  surface  of  this  district,  and  that 
of  manjT  other  districts  composed  of  yielding  strata,  must  have  been  fonned  by 
a  superincumbent  mass  of  water  drained  oiifrom  a  flat  or  slightly  dome-shaped 
area.  Slight  depressions,  cracks,  or  lines  of  readily  yielding  niaterials  would 
determine  the  drainage-streams  as  the  water  retreated ;  and  these  channels  would 
be  more  or  less  scoured  out  according  to  the  velocity  of  the  water.  Where  the 
gravel  covering  of  such  a  district  was  cut  through,  the  clay  beneath  would  bo 
channelled  with  a  narrower  valley ;  and  where  the  gravel  was  wholly  removed, 
the  valleys  would  be  wider  and  the  intermediate  hi^h  ground  rounded  instead 
of  being  flat  top{)cd,  just  as  is  represented  in  tliose  parts  of  the  district  where 
the  clay  composes  the  surface.*  Similar  appearances  may  be  seen  on  a  small 
scale  in  the  mud  of  a  tidul  river.  Tidal  action,  however,  is  not,  according  to 
tire  author,  calculated  to  excavate  narrow  valleys  in  horizontal  beds. 

Mr.  Fisher  suggests  that  the  land  must  have  been  elevated  by  a  sudden 
movement  sufficient  to  have  caused  a  rush  of  water  from  the  raised  portions  to 
seek  a  lower  level, — either  the  land  being  raised  high  and  dry  at  once,  or  the 
sea-bottom  raised  to  a  higher  level,  though  still  remaining  beneath  water.  Such 
an  elevation  mi|^ht  be  repeated  again  and  again,  with  hitcrvals  of  submergence; 
and  such  conditions  appear  to  have  obtained  in  Norfolk  as  well  as  in  Essex. 

The  author  states  tiiat,  in  his  opinion,  escarpments,  such  as  arc  so  common 
among  the  secondary  and  tertiary  beds,  are  rarely  old  cliffs,  and  their  often 
rounded  forms  must  be  due  to  agencies  similar  to  those  wliich  have  produced 
the  valleys  of  Essex.  In  some  deep  gorges  of  the  Chalk  near  Dorchester  the 
author  has  seen  flints  and  ^reat  bloek^  of  Tertiary  puddingstone  so  arranged  as 
to  leave  little  doubt  of  their  having  been  left  by  violent  currents  of  water  The 
position  of  the  Marlborough  "  \\  eat  hers"  is  also  attributed  by  the  author  to 
torrential  actioiL 

Brick-earth  is  in  part  referred  by  Mr.  Fisher  to  the  deposition  of  sediment 
from  turbid  waters ;  but  also  in  great  part  to  the  unlading  of  icebergs. 

With  regard  to  the  manner  in  wliieh  the  uprising  of  the  laud,  which  brought 
about  these  aqueous  cataclysms,  has  been  effected— whether  by  one  slow  and 
continued  movement,  or  iy  one  or  more  sudden  movements,  or  by  a  mixed 
succession  of  these,  the  author  argued  that  a  slow  and  gradual  elevation  is  not 
in  accordance  with  the  contour  of  the  existing  surface  of  our  softer  strata ;  that 
the  elevation  of  the  land  previous  to  the  period  of  the  great-mammalian  fauna, 
when  its  present  contour  was  mainly  given,  was  not  gradual ;  and  that,  after 
subsequent  depressions,  there  have  been  sudden  depressions  since  that  period. 

Lastly,  it  was  pointed  out  that  sudden  vertical  movements  of  the  surface  on 
a  grand  scale  are  of  as  probable  occurrence  as  those  lesser  movements  with 
which  we  are  historically  acquainted,  because,  both  in  the  case  of  strata  pre- 

•  Compare  with  Mr.  Frcre*8  remarkB  in  \iiO  "  ^cVawAo^SaB.:'  Vl'Sl .  '^Ak^  ^vsv.. 
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viotuiW  nnhnilcpn  iLud  in  tbat  nf  strata  once  fAultc-d  but  at  rest.  Hit  jnatt 
ttaamtc  If)  rui>1urc  ot  to  fold  them  will  accuiuuLale  enonnowl;  Mi»  (it) 
ji^d  to  il,  uhen,  tftM  xomr  slow  nnd  gradual  moTem^nU,  the;  will  fe  tlram 
up  nr  duwD  vith  n  sudden  tmncmcnt,  witli  ur  wilhout  fl«^ute9,  at  tie  anew 
be.  TUui,  by  mr«htuucal  cituideratioas,  tlic  autbor  is  led  to  belim  tht  tk 
ordiiuu;  oature  uf  muveiuenls  uf  the  csrth's  crust  most  be  aadden. 

a,  "  On  (in  nndeftorilxd  Fossil  Fem  from  the  Jjomt  Coal-nuasureg  of  Sort 
Sootia."     Uj  Dc.J.  W.  Dowsoo.  F.G.S. 

In  A  pnprr  an  the  Lower  Carboniferous  rocks  pf  Brilisb  Amerien.  puUbU 
in  the  lath  vulumtf  of  tlitt  Giwlogical  Societf'a  Journal.  Dr.  Uavsou  aatui 
soniR  frngniFutary  |il«nt-r«inaiiM  vhiclt  he  referred  with  some  doubt,  Ibt  ou  It 
ScUimtfru  (BrtHi^.),  Uid  the  other  to  SpAirrrAr  (X..  and  H.)  tVidi  tkia 
wer^  migmcnts  of  a  ft<ni  rcseinhUnf  SpieiioplfriM  (CJjrclcpttru)  aJtmttiia  it 
Lbdlpj  and  Ilutton.  Siooo  183S  Uic  snthor  has  received  *  htm  soie  rf 
bctlrr-prf.»crv«)  s[ieciTnriu  from  Mi.  C.  F.  Haiti  ;  &nd  irom  tbcee  uc  finds  ihtf 
wliol  nc  doublfiilJ;  t«rinrd  tlie  frond  of  ScMiiopfrris  is  a  flalltawd  iUH, 
and  that  thf  leaflets  which  tie  c^erred  to  l^kntopterit  adiantttJn  rnflf 
belonged  to  the  snme  plant.  Mr.  Uartt's  speoimMU  also  »hair  that  -mbtl.  iJt 
Daw»oD  thought  to  be  Spkrfredr  mere  attaehed  to  the  subdiTisicou  of  IW 
itipcs.andare  therenuuniof(<Ttile)H]iB«i,bonieon  the  lower  part  of  the  «bp«, 
OS  in  some  modern  ferns.  This  structure  is  something'  like  what  obtuiu  ia 
the  Cuban  AHriaia  adianlifoUa,  ns  pointed  out  to  the  author  bj  Pruf  YMoil,  ' 
of  Yale  C(dl(^.    No  sponn^  arc  seen  in  the  fowU  spedmens.  ' 

Dr  Dawson  offers  some  remarks  on  the  diffieulties  of  nrtiingine  this  faa 
among  the  fossil  Cifloplfriilfi,  Krggfratliur,  tmd  Ailiaptiiet  .-  ami,  [ilaciaE  il 
in  the  geuua  OgdopierU,  he  AUggcsts  that  it  1m  rctxtgoized  aa  a  subgcaie 
(Jiifittii/a)  with  the  specific  name  Acadiea. 

The  recwitrly  striated  and  grBcefullj  branching  stipes,  terminated  bj  Emop 
of  pinnules  on  slender  petioles,  must  Lave  given  to  this  fem  a  tcit  elegul 
appearance.  It  attained  a  great  size.  One  stipe  is  twenty-two  inches  m  dia- 
meter,  where  it  expands  to  unite  with  the  stem ;  and  it  attains  a  length  of 
twcnl  j-one  inches  before  it  branches.  The  frond  must  have  been  at  least  three 
feet  broad.    The  specimens  are  extremelT  numerous  at  Hortoa, 

The  author  then  notices  that  the  long  slender  leaves  bo  common  in  the  Coal- 
measures  of  XovB  Scotia,  and  hitherto  called  Poncila,  thought  sometimes  like 
the  stipes  of  Aneiaita,  are  probably  leaves  of  Cordailet. 

On  some  specimens  oi  Aaeiaila  AeadieatOKtkm^  like  those  made  by  insects 
have  been  observed ;  also  a  specimen  of  the  Spirorbit  carioimrimt. 

3.  "On  the  Sections  of  Strata  exposed  in  the  excavations  for  the  Sooth 
High-lcrel  Sewer  at  Dulwich  ;  with  Notices  of  the  Fossils  found  there  and  it 
Peckham."  By  Chorles  lUckman,  £sc[.  (Communicated  by  the  Assistant- 
Secretary.) 

In  the  ftiituinD  of  1 S59,  open  cuttings  were  made  at  Peckham,  in  conn 
with  the  "  Effra  branch  of  the  Great  South  High-level  Sewer,"  for  tbe  "__ 
drainage"  of  the  metropolis  south  of  the  Tliames ;  and  in  the  foUowing  spring 
a  tunnel  (330  yards  in  length)  was  being  constructed  under  the  Five-fields  at 
Dulwich.  The  beds  exposed  in  both  sections  belonged  to  the  '*  Woolwich  and 
Beading  Series"  of  the  London  Tertiaries  (Prestwici). 

Four  shafts  were  sunk  to  facilitate  the  dnviogof  the  tunnel ;  and  the  ft^owng 
beds  were  exposed ;  but  as  some  of  tbe  beds  are  not  persistent,  but  die  out 
even  with  the  extent  of  Che  tunnel,  the  several  shafts  differed  as  to  the  sections 
obtained  from  them. 

1.  Soil,  nine  inches,  fi.  Loamy  Clay  (probably  London  Clay) ;  twelve  feet. 
Sot  insliaftNo.  1  (tbcmoat  <aa\KiV3'),DOT'\ol5.'i.  4'^5o»TOs»A.-««i*.B!^\,<iwio£ 
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o  the  convex  surface  of  the  ground.  3.  Light-coloured  Clay ;  six  to  nine 
eet.  4.  Reddish  sand ;  five  feet.  Not  in  No.  4  shaft.  5.  Dark  clay ;  one 
oot,  ten  inches.  6.  Blue  clay ;  two  feet.  Not  in  No.  4.  7.  Dark  clay  ;  one 
bat.  In  No.  1  only.  8.  Paludina-bed ;  six  to  fifteen  inches.  Fossils :  Pitha- 
'elia  RickmaM  (Edwards),  Paludina  lenla,  P.  aspera  {f).  Bones  and  scales  of 
?ish.  Leaves.  9.  Cyrena-bed;  one  to  two  feet.  Cyrena  cuneiformis^  &c., 
.0.  Oyster-bed ;  one  to  three  feet.  Ostrea  fenera,  0.  pulchrUt  0.  Be/fopaci/ta, 
!>.  el^hantopHSy  O.  eduiifia,  Bysso-arca  Calliaudi  (?)  Cyrena  cuneifonnU^  C. 
feperdita,  C.  eordatat  C.  obovata^  Melania  mquiHata^  Melanopsia  brevhf  Modiola 
4egan9,  Fm9hs  (?),  Qtlyptr/va  trochiformisy  Corbula,  11.  Loamy  sand;  eight 
ndies.  In  No.  4  only.  13.  Blue  clay ;  fwo  feet  six  inches.  Leaves.  14. 
Dark  sand;  eight  to  twentv-pight  inches.  15.  Blue  clay:  eighteen  inches  to 
line  feet.  Laminated ;  rich  in  Leaves,  Lignite,  Seed-vessels.  Rmoa,  Cyrtna 
Dulwichenm  (Hickman),  C.  rordata,  C.  deperdita,  C.  cuneifonnis.  Melania 
'nqitinata,  Melaiiopsis,  Neritina,  Pitharella  Rickmani  (Edwards)^  Unio^  Teredines 
VL  Lignite,  Scutes  of  Crocodile,  Fish-scales,  Chclonian  and  Mammalian  bones. 
L9.  Clay ;  fourteen  feet  and  more.  Reached  only  by  the  main  shaft,  No.  3, 
9rhich  appears  to  have  been  sunk  at  the  apex  of  a  low  anticlinal ;  the  beds 
jcntlv  dipping  away  east  and  west. 
All  the  fossils  appear  in  their  respective  beds  both  at  Peckham  and  Dulwich. 


Glasgow  Geological  Socikty. — It  is  a  great  pleasure  to  us  to  acknowledge 
ihe  first  printed  paper  of  this  society,  a  paper  on  tiic  geology  of  the  Campsie 
district,  by  Mr.  John  Young,  one  of  the  Vice-Preyiuents ;  and  an  excellent 
paper  it  is.  The  locality  is  lucidly  described ;  sections  und  borings  properly 
recorded ;  and  a  very  careful  list  of  the  Carboniferous  fossils  appended.  Mr. 
Davidson  in  his  admirable  monograph  of  the  Scottish  Carboniferous  Brachiopoda, 
published  in  this  journal,  has  acknowledged  the  great  a,ssistancc  and  stores  of 
tnaterial  he  had  received  from  the  Glasgow  geologists ;  and  they  are  well- 
deserving  of  praise  for  the  persevering  jmd  proper  maimer  in  which  they  have 
set  to  work  at  the  geology  of  their  own  territory.  During  the  past  year  they 
have  had  lectures  and  papers  on  the  hypothesis  of  "Creation  by  Law :"  by  their 
President,  J.  P.  Eraser,  Esq.,  F.G.S.  "  On  Volcanic  Phenomena:"  by  Professor 
H.  D.  Rogers.  Four  lectures  for  beginners :  by  Thomas  Strut  hers,  Esci.,  Vice- 
President.  "  On  British  ]Minin]j :"  by  Mark  Fryar,  Esq.,  of  the  Scnool  of 
Mines,  Glasgow.  "On  Certain  Points  of  Contact  between  Geologv  and  History:" 
\xj  James  Bryce,  Esq,,  L.L.D.,  F.G.S.  "  On  the  Succession  of  Extinct  Organic 
forms :"  by  William  Keddie,  Esq.,  Free  Church  College.  "  On  the  Relative 
Antiquity  of  Existing  Species,"  and  "  On  Osteology  :"  By  John  Scouler,  Esq., 
M.D.,  L.L.D.  "On  the  Stnicture,  Affinities,  ani  Geological  llange  of  the 
Eurypterites,  or  Gigjuitic  Crustaeeans  of  the  Paleozoic  Era. :"  by  David  Page, 
Esq.,  F.G.S.  "  On  the  Boulder  Drift,  Raised  Beaches,  and  Parallel  Roads," 
and  "Some  Account  of  t lie  Latest  Extinct  Terrestrial  Animals,  and  the  Traces 
of  Primeval  Man  :"  by  Professor  H.  D.  Rogers.  "  On  the  Philosophy  of  Geo- 
logy :"  by  David  Page,  Esfi-,  F.G.S.  "  On  the  Natural  History  of  the  Inver- 
tebrate jVnimak  in  connection  with  the  Extinct  Species :"  by  William  Keddie, 
Esq,,  Free  Church  College. 

Besides  which,  during  the  Summer  Session,  there  have  been  Excursions  under 
the  able  direction  of  the  members  of  the  Council,  every  alternate  Saturday. 
The  places  thus  visited  were  Dumbuck  and  Auchcnreoch  Glen ;  Nitshill  and 
nei^hoourhood ;  Campsie ;  Strathblane  and  neighbourhood;  High  Blantyre; 
Craigenglcu. ;  Corric  Bum ;  Coatbridge  and  Airdrie. 


i€ 


Tne  Lectures  announced  for  the  ensuing  ;jcai  ^x^i  •. — ^^wx  \x\iNS:Axsr^\jR.^V!sw*» 
Vpon  the  Principles  of  Geology  ;"  by  Thomas  ^^ra\\iViX^,^"&^.,X^s»i.^^^>^^^^. 

YOL.    III.  "  '^    ^ 
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" Ou  tho  Uaefiil  Minerals;"  by  Marl  Frjar,  Esq.,  F.G.S.,  Glasgmr  Siitnlrf 
I  Uiacs.  "  On  tile  FomiUioD  oT  Amy^daloides :"  bj  John  ScoDler,  &«.  VJt, 
li.ti-U.,  Pnuidt'ut.     "  On  the  Metbcias  of  Scieati&e  Invrstigniitm,  villi  tfinl 

gj|tUDHlion  to  Gf^lfWJ :"  bj  Itcv.  H.  W.  Croaaker.      "  On  Uie  Pcnnanaw  4 
pveuv  :"  b;  J'llui  Soouler,  Bsq.,  H.D.,  L.L.D.,  t*re9idcut. 
Besides  these,  tL«ComicU  have  determined  on  having  anExHbittaiiQfRac^ 
Uetsls,  and  Fossils,  duriiw  tho  preseul  Sessioii,  and  circulars  requ^stinr  c» 
tributicin  bavc  been  issued!    Tho  time  is  fixed  for  the  27und  JSUiurDnRita: 
■lui  the  Bxhibition  will  take  plaeo  in  the.  Merehsula'  UaU.    Tbe  CarbnulnOi 
fossils  nre  expected  to  be  rerj  niimcrauc  aud  Excellent,  as  serenl  of  tbr  »«. 
I   ben  of  tbe  assaciatjcin  have  paid  great  sltcntioa  in  collecting  and  wnn^ 
' ,  Uieir  cabinets  of  spccimeaB. 

This  last  is  a  rerj  desirable  proccnljng.  and  cannot  but  be  prwlunjit  rf 
I  .good  results.  The  Socictj  ntnr  numbrrtt  upwards  of  one  fauudrca  and  srrrait 
members ;  no  smM  number  for  a  eoam^cial  city,  like  Glasgow,  whtrr  tioj 
'  hour  from  business  is  n^rded  as  bo  much  peciiniair  loss ;  ajuL  <lific(an. 
we  may  well  believe  wliat  we  hear  from  evcrf  quarter,  tial  the  meuiln'nitril) 
wimatbd  with  the  delenniualion  to  work  out  U^  dqiartmeiit  of  dWAA 
Geology  uid  Pfdieoiibulogy. 

We  all  know  liow  much  good  work  lhoCott«wold,  Malvem,  Woecester,  Sf»- 
castle,  Cnmwall,  and  other  BngliGh  Field-Clubs  have  done ;  but  the  eompuuna 
of  the  firat  number  of  the  Glasgow  Tranaactiona,  not  only  shows  itself  to  be  »r«iii 
of  ranking  b  the  first  classof  local  productions,  but  augon  well  for  tbe  fuUiit 
advaneeiuent  of  Gcologicnl  Scirnee  bv  the  Ghiigow  men,  and  we  shall  regnd 
with  great  interest  their  future  doings. 


NOTES     AND     QUERIES. 

Structure  of  the  Scales  op  Lepidotus  asd  Lepidohtecs. — Fc"  df- 
partuieiils  of  palawutolcgy  are  of  greater  interest  than  the  n)ieroset>])iral 
ciainiiiatious  of  organic  structures ;  and  the  interest  is  increased  where  a  com- 
parison can  be  made  between  the  organization  of  fossil  specimens  with  that  uf 
recent  beings  of  the  same  or  allied  genera.  The  accompaiiTing  figures  give  an 
example  of  such  a  comparison.  It  is  well  known  (bat  in  the  Wenlden  beds 
there  are  remains  of  a  fiesh-watcr  lish,  called  the  }^pi<l</iiu:  its  scaler  Are 
it  the  most  frequent  fossils  of  this  formation.     It  is  also  knc 


allied  genus,  the  Lepidv^lem,  or  Garpike,  which  is  one  of  the  few  hetcroccroil 
fishes  (or  those  which  have  (he  vert^ra:  prolonged  into  the  upper  lobe  of  the 
tail),  is  now  living  in  the  rivers  of  America.  The  figures  give  enlarged  vieits 
of  very  tliin  sections  of  scales  from  the  two  fishes,  magnified  about  two  hun- 
dred and  fifty  times,  and  etched  direct  on  the  copper  by  means  of  the  caracm 
lueida  fitted  to  the  eyepiece  of  the  microscope.     (See  pi,  xii.) 

The  upper  figure  is  from  the  recent  Lepiilotlimt,  or  Garpikc,  of  tbe  Mii>si^- 
sippi.  The  lacuna:  and  the  eanaliculi  ramifymg  from  them  are  beautiful!,* 
ahowi),  and  are  vcrj-  characteristic;  bat  the  chief  interest  of  the  pUte  orn*s 
from  (he  comparison  of  the  structure  of  the  upper,  or  recent  specimen,  wirh 
that  of  tlic  lower  figure,  which  represents  a  section  of  a  scale  from  the  fossil 
hfpidotm,  found  in  the  Wealdcn  formation  of  Sussex.  The  organization  seems 
to  be  almost  identical ;  and  if  the  pbte  were  reversed,  and  the  letters  erased, 
it  would  be  difficult  for  an  unpractised  eje  to  saj  which  was  the  recent  and 
which  the  fossil  acAc. 


Recent  Lepidosteus  or  Gaipike 
of  the  Mississippi, 


\"i  i:-  AM'    M'l  :  I!  -.  I-''!' 

Wlicn  we  fon.siilcr  tin*  iniiiiciix'  1.iJ)>m'  ol"  aires  v.  Inch  Iiiim"  iiiu-n  i-iicil  bi'lwotni 
the  time  whcu  the  Wciildcu  beds  were  funned,  and  tlie  present  a^'e,  it  certainly 
is  au  ol)jecl  of  no  conmiou  interest  to  lind  almost  the  identical  organization 
made  use  of  whcu  a  similar  being  is  called  into  cxistcuce,  even  after  the  lapse 
of  countless  a^cs. 

Does  not  tlus  fact  \mi\i  rather  to  some  uuivei-sal  law,  according  to  which  cer- 
tain structures  were  associated  with  certain  forms,  prcdetennined  by  Him,  to 
whom  time  is  as  nothing,  rather  than  to  a  law  of  incessant  change  or  deyclop- 
ment  through  successive  ages  ? — John  Edw.  Lle,  ]?\G.S. 

British  Brachiopoda. — TExtnict  of  letter  from  T.  Davidson,  Esq.] — 
"I  can  assure  you  that  I  liavc  never  worked  harder  than  during  the  pre- 
sent year,  and  I  shall  liave  got  through  a  considerable  amount  of,  I  hope, 
good  work.  You  will  bo  glad  to  learn  that  I  have  been  attacking  the  genus 
Productus,  and  have  made  out  thirty  species  in  the  British  Carboniferous 
strata,  rejecting  many  old  ones,  however,  and  introducing  others  new  to  England. 
Among  these  1  may  name  Prod.  arminenSy  P.  probomd^us,  P.  sinuatus^  P. 
Keyierliugiaua^  P.  arcuareus^  P.  Wrighfiif  and  one  or  two  more.  I  have 
spared  no  trouble  in  assembling  all  the  best  British  material.  I  shall  try  to 
complete  mv  Carboniferous  Monograph  next  year  :  it  will  contain  fifty  or  more 
plates ;  and  hope  to  be  readv  soon  with  another  part  for  the  Paloeontological 
Society.  I  have  also  worked  out  the  Indian  Carboniferous  species,  and  have  two 
or  three  more  papers  in  hand  for  the  winter." 

Exchanges  .and  Purchases  of  Fossils  and  Books. — Sir, — I  think  many 
of  your  subscribers  will  be,  like  myself,  desirous  of  making  exchanges  of  dupb- 
cate  fossils,  witliout  knowing  to  what  gentlemen  to  apply.  1  think  it 
would  be  well  if  you  could  invite  geologists  to  send  in  their  names  anil  places 
of  abode,  and  particularly  also  the  characteristic  strata  of  their  localities,  that 
wc  might  enter  into  correspondence  with  one  another,  so  as  to  make  such  ex- 
changes as  wc  desire  for  our  private  collections.  Example. — Crct  aceous  Forma- 
tion.— Unj)er  Chalk,  MidiUe  CluUk,  Red  Chalk.—  Robt.  Mortimer,  Fimber, 
Maltou,  Yorkshire. 

Wc  shall  be  happy  to  assist  in  these  exchanges,  as  we  have  said  on  many 
former  occasions.  It  seems  to  us,  however,  that  the  best  way  would  be  to 
open  a  page  in  our  advertising  sheet  at  a  small  fee,  where  we  would  print  the 
names  of  fossils  olTcred,  and  those  required  in  exchanpje.  From  numerous 
applications  for  the  purcliase  of  geological  works,  we  think  it  would  also  be  desir- 
aDie  to  do  the  same  with  regard  to  oooks,  quoting  those  offered  for  sale  and 
those  which  are  wanted  for  purchasers. — Ed.  Geol. 

Meteorite  op  Agram. — Director  Ilaidinger  communicated  last  year  to  the 
Imperial  Academy  of  Vienna  the  original  document,  written  in  Latin,  concern- 
ing the  fall  of  this  iron  mass,  as  observed  by  eye-witnesses  and  confirmed  by 
the  official  testimony  from  the  ecclesiastical  authorities  of  Agram.  Another 
contemporaneous  document,  illustrated  by  a  drawing,  gives  au  account  of  the 
same  phenomenon,  as  observed  at  Szigethvar,  fifteen  Austrian  miles  east  of 
Agram,  by  some  officers  and  clcrgj-mcn.  The  ai)parent  diameter  of  the  fiery 
globe,  as  observed  at  this  jihice,  was  equal  to  that  of  the  sun,  which  (if  its 
altitude,  as  calculated  from  this  and  other  obser\ations,  amounted  to  about  ten 
German  miles)  answers  to  a  real  diameter  of  more  than  three  thousand  feet. 
This,  if  compared  with  the  solid  mass  which  fell  to  the  ground  (fifty-seven  feet 
in  all),  indicates  an  enormous  development  of  ignited  gaseous  substances. 

The  luminous  train  of  the  bolide  perished  more  or  less  distinctly  from  six  to 
ten  p.m.    The  apparent  point  of  its  departure,  as  made  probably  by  the  direc- 
tion of  its  orbit,  was  the  constellation  of  Perseus,  from  which  next  to  Leo  the 
majority  of  igneous  globes  arc  apparently  ptoecediw^,  ^  Q»W5,T\si.4  Vs^  "^s^^* 
Olmsted,  Heiss,  Tul,  Schmidt,  &c. 
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THE   0B0L00I3T. 


Inth  tliL'M^  im  nr^v  In  the  red  sand  of  lh«  w^ighbonrliood. — [Eitrart  o(  ktui 
nm  J,  E.  Lcn,  Ksq.,  Cuerllou,  MooniouthshirB.] 
KiTiuirr  OF  a  litxtea  vbom  a  Lvvura  Gbulogist. — Dbak  Sni,— !  smc 
iT»nlf  ovn  ihu  Ore  tliis  evcnine  b;  writing  (witb  a  tniscmblc  pen;  the  tonlu 

four  ilijS  walk-     M .  aud  1  wcui  from  here  Ihia  inoniiiig  lo  Pt^ivnliK 

ml  had  the  gnod  fortune  Ui  find  pltaitj  of  the  IHrljimirKut  tvcutlr,     Tho  Ln- 
-ula  bodi  are  wcQ  shotm  in  the  bottom  of  the  first  cross  lane  Crom  Brunpus 


a  a,  Uuidmar;  SiMii ;  t,  Lmer  UKDdovR7  Beds. 

trian  dipping  at  about  this  un)^  fift;  dt-^rees  lo  the  west ;  uid  the  Uu- 
tovpr;  beds  cover  l.hem  uoeoufonnsbl;,  with  a  ffeotle  dip  tu  the  east.  7b 
nrst  Llnndovcry  hod  is  thin — two  or  three  inches  oiil.y— and  of  a  yeUtur  rartij 
oharacter;  the  ncKt  la  a  Hoc  conglomerate  bed  (coarse  saud  and  fine  grtft^l, 
alioul  five  or  six  inches ;  then  a  tliickcr  earl  hy  yellowish  bed.     AIx>tp  this  lir 


Tocic  is  mixed  up  with  soil  and  penetrated  b;  roots,  and  becomes  oWared. 

Nearly  at  the  cast  extremity  of  the  Lingula  fla^  '' —  --  -  -       i     .    -    ■ 
strata  a  little  out  of  place  ;  and  higlicr  up  the  lai 


ii,  twislin"  the 
icen  IDC  masstic  beds 
seen  at  the  bottom  of 


e  Llandovery  coaglomerate,  the 
Brampton  Brian  Fsrk. 

We  could  find  no  trace  of  anything  except  Dictyonema,  unless  it  be  a  small 
round  shell,  which  I  suppose  may  be  a  minute  Lingula :  it  is  quite  smooth. 
Of  this  wc  found  several.  The  Lingula  beds  are  all  thin  papery  beds  of  fine 
smooth  silt. 

We  then  crossed  over,  to  try  and  find  another  place  where  M .  had 

found  DMgoaeiaa,  in  the  road  leading  up  under  Wigioore  liolls  to  Adforlon, 
but  eould  not  meet  with  any.  The  only  beds  we  could  s«;  were  Wcniock 
Shale,  and  iu  gcneml  very  barren,  but  in  some  places  containing  fragnic&ls  of 
trilobilcs,  &c.  My  friend  declares  that  he  found  the  very  same  Dicfgoneaa 
here,  Mid  in  these  same  Wcniock  beds ;  but  as  the  genus  is  known  in  strata  of 
that  age,  in  America,  it  is  possibly  another  species.  ¥ou  vrill  be  glaJd  to  knov 
of  its  occurrence  here  in  any  form. 

Wc  have  jnst  got  from  the  quarry  here  a  fine  specimen  of  Paltrocriitiu /erei 
showing  the  five  arms ;  the  centre  is  a  rotten  mass,  yet  1  think  it  is  the  best 
apecimen,  altogether,  I  have  seen.  You  know  that  the  Protaster  MiUoni,  (as 
well  as  F.  veriaiforniii,)  is  found  at  Trippleton  roadside  qnarij.    We  have  also 


«:^, 


got  from  Trippleton  a  cnrious  Brgoumn  form  like  this,  which  we  fancy  to  he 
aomething  new.     It  is  nol  vinliV.c  an  CIlcrinUe■w^^^tttfc•;<.■^li^«s^  ia«.tKisi-*j3o., 
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Churchhill  quarry  is  mined ;  and,  believe  me,  the  men  who  find  anything 
there  are  well  deserving  of  their  pay  on  a  liberal  scale,  for  it  is  almost  impossible 
to  find  any  st^trfish,  unless  bv  many  hours  of  slavish  labour,  or  by  great  good 
luck  in  breaking  up  all  the  aebris,  lying  about  the  quarry — almost  as  hopeless 
as  Falfgonyge  huntmg.  We  could  find  nothing  yesterday,  in  four  hours,  but 
one  indiflerent  encrinite,  and  a  few  fragments  of  starfish,  which,  however,  we 
preserve  with  care.  My  friend  is  so  disgusted,  that  he  says  he  shall  not 
trouble  the  quarry  again. — R.  Ligutbody. 

MonxTAiN  Limestone  Tossils. — Sir, — Have  the  Mountain  Limestone 
fossils  (mollusca)  been  described  and  figured  ?  When  ?  By  whom  P  Hugh 
Miller  (I  quote  from  memory,  not  havmg  a  copy  of  the  Old  Red  Sandstone 
by  me  at  present)  says  old  David  Ure  figured  and  described,  after  a  manner, 
every  fossil  he  collected,  belonging  to  the  Coal  Measures ;  whether  the  Lime- 
stone fossils  were  described  I  know  not.  Since  I  have  been  in  this  locality, 
rather  more  than  a  year,  I  have  collected  about  three  hundred  specimens  of 
Limestone  fossil  moUusca,  including,  I  know  not,  how  many  genera.  I  want 
now  to  know  the  names  of  them,  so  that  I  may  arrange  them  according  to  the 
directions  you  advised  a  brother  student  some  time  since.  I  like  not  to  be- 
come obtrusive,  but  I  should  like  very  much  to  enter  into  correspondence  with 
any  fellow  labourer  in  the  geological  field,  where  an  exchange  of  thought  and  a 
barter  of  fossils  would  serve  botn  parties. 

Allow  me  to  express  my  thanks,  though  the  utterance  comes  from  the  mouth 
of  a  working  man,  for  the  new  light  you  have  thrown  on  the  geology  of  the 
Bottom-rocks.  After  I  had  paid  five  shillings  for  the  "First  Traces  of  Life" 
1  assure  you  I  demurred,  "  because  it  was  so  thin ;"  I  have  been,  however, 
compensated  by  the  "  thickness"  of  the  contents.  No  book  that  I  have  read 
during  the  last  year  has  made  me  think  more  than  yours.  There  are  some 
chapters  that  I  have  read  and  re-read  with  additional  pleasure  every  time  I 
opened  the  book  afresh. — Yours  faithfully,  G.  R.  Vine,  Castlemaine-strect, 
Athlone,  L'cland. 

Tliere  is  no  published  separate  list  of  the  fossils  of  the  Mountain  Limestone. 
Ure  figures  several  in  his  "  History  of  Rutherglcn ;"  Phillips,  several  in  the 
"  Geology  of  Yorkshire,"  2nd  vol. :  a  CTcat  many  are  figured  by  M'Coy,  in  a 
work  on  the  Carboniferous  fossils  of  Ireland ;  as  also  many  are  by  Prof.  De 
Koninck,  in  his  "  Animaux  Fossiles  du  Terrain  Carbonifere  de  la  Belgique." 
Others  are  to  be  met  with  in  different  works  on  various  localities. 

Cryolite  in  Manufactures. — Sir, — Can  you  be  good  enough  to  give  me 
any  account  of  the  history  of  the  introduction  of  Cryolite  for  use  in  the  manu- 
factures ?  It  is  just  now  most  interesting  in  relation  to  aluminium.  I  think  I 
have  seen  somewhere  that  it  was  used  on  the  Continent  fii*st  in  the  manufacture 
of  Soap. — J.C.S. 

There  was  a  paper  on  Cryolite  in  the  Geological  Society's  Journal,  about 
four  years  since,  by  Mr.  Taylor,  communicated  to  that  society  by  Professor 
Tennant.  There  was  also  a  paper  read  before  the  Society  of  Arts,  on  "Alumi- 
nium," by  Mr.  Forster,  the  Secretary,  about  three  years  since.  Some  of  our 
readers  may  be  able  to  give  a  more  definite  reply  to  this  query. 

Alabaster  and  Lignite  in  Tertiary  Rocks  op  Tuscany. — Pure 
alabaster  appears  to  be  peculiar  to  Western  Tuscany.  It  occurs  in 
ovoidal  masses,  often  tluree  feet  in  diameter,  in  selenitic  marls  of  Miocene  age 
in  the  Val  di  Marmolajo.  Coloured  alabaster  is  also  found  in  some  of  the 
Pliocene  beds  of  Tuscany.  Gypsum  is  widely  distributed  wnere  serpentine  has 
pierced  limestones,  as  at  Matarana  and  Jano. 

At  Jano  the  Pahcozoic  coal  is  represented  b^  vaQ\al^d.^\\a!^'?!»  ^issw^'aJvfc^  '^s^a 
anthracite;  it  is  the  only  locality  on  the  lVa\ia.\i  ^ioii\m<i\i\. 'vV'^x^  ^^i3^^ 
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r  tpm&t  luve  boon  fnund  i  but  Mbcenc  lignitM  are  abooiUnt  b  Ital;     11 

f  finneUo  iu  Pirdmimt,  m  wid  a  half  fwt  of  Miocme  noal  ownn,  ■»• 
1H«i  la  tlu  i^nnlimou  ftteam-ua*  j.  At  Ca»itituii,  in  the  MjimnniF.  rood  lipA. 
■il^M  fiot  f'Wf  incbM  thicV.  is  workcii;  (uwUt  Monle  Bmnboli,  bIm  -■''—— 
Me  b«<l  fnur  fnet  tva  ionhu.  and  nivitlKT  Iwo  feet  thick,  hare  long 
— {Abstract  of  paper  bj  W.  P.  Jeiris,  Esq.]. 
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On  <fa  OriU'H  of  Sp^eifi  bf  Mfniu  of  Katiiral  SeleelioH  ;  or  lie  PntenMm  ^ 
Faeourfd  Spoaiw  im  H"  Slmffffle  for  Life.  By  CtUKLKs  Duivn,  lU. 
Looilon :  Jolm  Uam;.    1860. 

Wd  could  scarcely  let  tiib  year  pass  awaj;  vitfaout  some  aotke  of  abxk 
irhich  >t  least  will  make  ISQO  remArki^le  in  the  annalft  of  nsbu«l  kiMcq 
ecience.    Wliatever  Dpiaian  nuiy  bo  entertained  of  the  specnlBlicms  m  t)ii 

oriein  of  species  skcteded  out.  bj  Mr,  Darwiii  in  his  inlroaiictorj  work  to  lie 
fuller  nnd  more  eijilicit  one  he  nnnounrcs  for  some  fuliiie  duy,  iIktc  15  do 
dmibt  Ibal  in  its  eiilirclj  bia  lliciry  is  one  nhirh  fcr  onm-  jriir?  Ici  t^injr  mij5l 
receive  the  earneat  attention  of  the  seieutiGc  world  ;  for  whether  the  lav  of 
the  neccsait;  of  organic  variation  and  development  as  dependant  on  eitcnnl 
cireumslanoes  attendnnt  on  the  general  "  struggle  for  hfe"  be  imtveml  in 
application  or  not,  Mr.  Sarnin  has  at  any  rate  opened  out  a  new  vpiu  of  re- 
flection and  investigation  which  must  be  followed  out  until  the  new  theoir  be 
either  disproved  or  proved  from  its  first  causes  to  its  final  results. 

Nor  must  wc  be  prevented  from  the  (rue  examination  of  its  Tatne  and  merit 
by  any  previous  prejudices,  nor  deterred  by  the  objections  and  abuse  of  tboM 
who  arc  ever  ready  to  attack  new  opinions  on  the  old  and  ridiculoua  gronada 
of  a  real  or  preicnded  dread  of  an  antagonism  to  Holy  Scripture,  as  if  the 
Word  WM  not  based  on  tbe  sure  foundations  of  truth.  "I  mnst  express  aj 
detestation  of  the  thcoty,"  says  one  opponent,  "  because  of  its  naflinching 
materialism!  becanse  it  denotes  the  demoralised  underatandinga  of  its  sdnv 
oates.  Look,  too,  at  their  credulity.  Why  Darwin  actaailj  Belietca  that  ■ 
white  bear,  by  being  confined  to  the  slops  of  the  Polar  Sea  inipht  be  turned 
intoowhale;  that  a  lemur  might  be  turned  into  a  bat ;  that  a  three-toed  ^itr 
might  be  the  great-grandfather  of  a  horse;  or  the  progeny  of  an  ass  may  hare 
(fonc  back  to  a  hiiifalo  "  Sucli,  however,  are  mere  verbiwitics,  baseless  asser- 
tions, unwarranted  attributions  of  irreligion  and  gross  ironical  miarepresenti- 
tions  of  an  author's  writings  too  transparent  not  to  be  seen  through  by  the 
well-versed  student  of  Nature  There  is,  however,  a  speciouaneas  of  appear- 
ance in  the  poaitiveness  of  diction  of  this  style  of  attack  which  misleads  the 
uureSectiug  as  the  flame  aUures  unwary  moths,  and  which  often  causes  sudi 
inflated  pompositiea  to  be  mistaken  for  acknowledged  facta.  Time  was,  kA 
not  so  long  smcc,  either,  when  fossila  were  enigmas  even  ?o  the  learned ;  when 
thoughtful  and  sapient  men  discussed  with  Seat  of  temper  and  with  angiy 
tones  whether  such  organic  reni  jms  of  past  creations  embedded  in  the  soil  were 
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reallj  shdls,  and  bones,  and  plants,  or  whether  they  were  plastic  forms 
modelled  in  the  dark  recesses  of  the  ground.  Even  now  a-days  some  literary 
adyeitorers  and  crack-brained  sages — ^and  we  are  sony  to  say,  some  men,  too, 
of  better  note  but  mistaken  views — ^now  and  then  attempt  to  palm  off  tliis 
long  ago  exploded  whim  under  a  specious  guise  upon  an  intelligent  world. 
The  d^iger  irom  such  productions  is  small,  and  few  indeed  of  those  worth  caring 
for  wouM  think  a  fossil  bone  or  shdl  aught  else  than  the  treasured  fragment 
of  some  ancient  living  being. 

More  d^mgerous,  nowever,  are  the  wilful  pervertors  who  argue  with  a 
specious  show  of  knowledge ;  and  such  detractors  Darwin's  theory,  like  every 
other,  is  sure  to  bring  forward  against  itself.  "  Species  have  been  constant, 
says  one,  "  ever  since  they  first  existed ;  change  the  conditions,  and  the  old 
species  would  disappear.  New  species  would  come  in  and  flourish.  But  how  P 
hj  what  causation  r  By  creation.  What  is  meant  by  creation  P  The  opera- 
tion of  a  power  quite  beyond  the  power  of  a  pi^n-fancicr,  a  cross-breeder,  or 
a  hybridizer,  in  which  one  can  believe  by  the  li^timate  conclusion  of  sound 
reason  drawn  from  the  laws  and  harmonies  of  nature,  and,  believing,  can  have 
no  difficulty  in  the  repetition  of  new  species." 

Dickens,  in  one  of  nis  novels,  verjr  snrewdly  remarks  that  the  advice  given  to 
street-boys  about  to  fight  "  to  go  in  and  wm"  is  very  excellent  if  they  only 
knew  how  to  follow  it ;  and  when  one  naturally  asks  how  new  species  which 
goolo^  shows  us  appearing  from  time  to  iimQ  first  began,  the  answer,  by  erca- 
Hon  IS  as  easy  to  give  and  about  as  useless  as  the  advice  offered  to  the  street- 
boys.  It  is,  after  all,  a  mere  assertion,  an  evasion  of  the  question,  a  cloak  for 
ignorance.  We  see  different  races  from  time  to  time  leaving  their  relics  en- 
tombed in  the  solid  rocks  of  the  earth,  we  see  the  remains,  however,  only  of 
the  perUhed  race ;  we  have  no  proof,  no  trace,  no  evidence  whatever  in  those 
great  entombments  of  the  origin  or  first  appearance  of  the  progenitors  of  those 
races.  Those  races  might  have  sprung  from  single  pairs,  or  the  primitive  indi- 
viduals might  have  been  created  in  hundreds.  Few,  we  think,  would  incline  to 
the  opinion  of  the  direct  creation  of  hundreds  of  the  lik&  animals  or  plants  at 
one  tune ;  but  if,  on  the  other  hand,  we  incline  to  the  direct  creation  oi  a  single 
pair,  we  must  admit  that  that  pair  must  have  been  created  ages  before  its  race 
could  be  useful  or  necessary  on  the  face  of  the  earth ;  must  nave  been  created 
in  fact  in  advance  of  those  changes  of  physical  conditions  of  our  planet,  which 
all  admit  to  have  been  brought  about  in  tuc  lapse  of  time  by  natural  operations, 
in  order  to  provide  for  the  necessary  propa^tion  of  their  aescendants  in  suffi- 
cient numbers  at  the  period  when  tliey  should  usefully  abound.  We  should 
incline  to  think  that  a  theory  which  proposed  to  view  the  development  of  the 
required  races  or  species  as  concurrent  with  the  physical  changes  rendering 
necessary  their  presence, — and  as  consequently  necessarily  developed  by  natural 
laws,  like  we  see  everywhere  else  around  us  so  wisely  and  immutabl;^  pre- 
ordained, apparently  from  the  beginning  of  all  things,  by  the  Almighty  Designer, 
— ^would  be  preferable  to  the  iaca  of  direct  creations,  and  affording  a  more 
reasonable  reply  than  the  mere  assertions  of  the  miraculous  agency  with  which 
onr  query  is  so  commonly  met. 

But  ''the  assumption  of  the  direct  creation  of  species  is  an  hypothesis,"  says 
another,  "  which  does  not  suspend  or  interrupt  any  estabhshca  law  of  nature. 
It  does  not  suppose  the  introduction  of  new  phenomena  unaccounted  for  by 
the  operation  or  any  known  law ;  and  it  appears  to  be  a  power  above  established 
laws,  and  yet  acting  in  conformity  with  tnem."  It  may  be  due  to  the  astute- 
ness of  our  intellect,  but  we  cannot  see  how  a  power  can  be  above  and  not  be 
necessarily  antaaonistic  to  established  laws,  ana  consequently  how  it  can  be 
possible  for  sucn  a  power  to  be  in  conformity  with.  «\ieK  ^\a.V£&V^\si?«^. 

"Tie  pretended  physic  and  pl\ilosop\i3  ol  msA'cra.  ^^r  ^»^'^  ^  *^^V^ 
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'season  of  the  year,  during  each  ^neration  or  at  intervals  it  has  to  stru^le  for 
life,  and  to  suffer  great  destruction.  When  we  reflect  on  this  struggle  we  may 
console  ourselves  with  the  full  belief,  that  the  war  of  nature  is  not  incessant--- 
that  no  fear  is  felt — that  death  is  generally  prompt, — and  that  the  vigorous,  the 
healthy  and  the  happy,  survive  and  multiply. 

Secondly, — There  is  in  nature  a  principle  ofnaiural  selection. — "How  will  the 
struggle  ior  existence,"  says  Mr.  Darwin,  "  discussed  too  briefly  in  the  last 
chapter,  act  with  regard  to  variation  ?  Can  the  principles  of  selection,  which 
Ire  have  seen  so  potent  in  the  hands  of  man,  apply  in  nature  ?  I  think  that  we 
shall  see  that  it  can  most  effectually.  Let  it  he  home  in  mind  in  what  endless 
nnmber  of  strange  peculiarities  our  domestic  productions,  and  in  a  lesser  degree, 
those  under  nature  vary  ;  and  how  strong  the  hereditary  tendency  is.  Under 
domestication,  it  may  be  truly  said  that  the  whole  organization  becomes  in  some 
degpree  plastic.  Let  it  be  borne  in  mind  how  infinitely  complex  and  dose- 
Gtting  arc  the  mutual  relations  of  all  organic  beings  to  each  other  and  to  their 
physical  conditions  of  life.  Can  it,  then,  be  thought  improbable,  seeing  that 
variations  useful  to  man  have  undoubtedly  occurred  that  other  variations  useful 
in  some  way  to  each  being  in  the  great  and  complex  battle  of  life  should  some- 
times occur  in  the  course  of  thousands  of  generations  P  If  such  do  occur,  can 
we  doubt  (remembering  that  many  more  individuals  are  bom  than  can  possibly 
survive),  that  individuals  havinp  advantages  however  slight,  over  others,  would 
have  the  best  chance  of  surviving  and  of  procreating  their  kindP  On  tho 
other  hand  we  may  feel  sure  that  any  variation  in  the  least  degree  injurious 
would  be  rigidlj  destroyed.  Tliis  preservation  of  favourable  variations  and 
the  rejection  of  mjurious  variations  1  call  natural  selection.  Variations  neither 
useful  nor  injurious  would  not  be  affected  by  natural  selection  and  would  be 
left  a  fluctuating  element,  as  perhaps  we  see  in  the  species  called  polymorphic. 
We  shall  best  understand  the  probable  course  of  natural  selection  by  taking  the 
case  of  a  country  undergoing  some  j)hysical  change,  for  instance,  of  climate. 
The  proportional  numbers  ofits  inhabitants  would  almost  immediately  undergo 
a  change,  and  some  species  might  become  extinct.  We  may  conclude  from 
what  we  have  seen  of  the  intimate  and  complex  manner  in  whicn  the  inhabitants 
of  each  country  are  bound  together,  that  any  change  in  the  numerical  proportions 
of  some  of  the  inhabitants,  independently  of  the  change  of  climate  itseli,  would 
seriously  affect  the  others.  If  tne  country  were  open  at  its  borders,  new  forms 
would  certainly  immigrate,  and  this  also  would  seriously  disturb  the  relations 
of  some  of  the  former  inliabitants.  Let  it  be  remembered  how  powerful  the 
influence  of  a  single  introduced  tree  or  mammal  has  been  shewn  to  be.  But  in 
the  case  of  an  island,  or  of  a  country  partly  surrounded  by  barriers,  into  which 
new  and  better  adapted  forms  could  not  freely  enter,  we  should  then  have  places 
in  the  economy  of  nature  which  would  decidedly  be  better  filled  up,  if  some  of 
the  original  iimabitants  were  in  some  manner  modified ;  and  had  tne  area  been 
open  to  immigration,  these  same  places  would  have  been  seized  on  by  intruders. 
In  such  case,  every  slight  modification,  which,  in  the  course  of  ages  chanced  to 
arise,  and  which  in  aiiy  way  favoured  the  individuals  of  any  species,  by  better 
adapting  them  to  their  altered  conditions,  would  tend  to  be  preserved,  and 
natural  selection  would  thus  have  free  scope  for  the  work  of  improvement. 
We  have  reason  to  believe,  that  a  change  in  the  conditions  of  life  by  specially 
acting  on  the  reproductive  system,  causes  or  increases  variability ;  and  in  the 
foregoing  case  the  conditions  of  life  are  supposed  to  have  undergone  a  change 
and  this  would  manifestly  be  favourable  to  natural  selection,  by  giving  a  better 
chance  of  profitable  variation'  occurring,  and  unless  profitable  variations  do 
occur,  natural  selection  can  ao  nothing.  Not  that,  as  I  believe,  any  extreme 
amount  oi  varfabilify  is  r^ccssary  *,  as  maiv  can  cc.tVvco^'^  ws^^:^  ^^is>^  \ssft?^^ 
hy  adding  up  ia  any  /(ivcn  direction  met^  vxi<8i^\dMa\  QMSswaRRar—'ssi  ^srs^^ 
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in  pait  and  present  fonns  of  life,  are  undoubtedly  the  strongest  arguments  in 
farour  of  Darwin's  theory  of  progressive  development  by  natural  selection. 
But  as  geology  alone  must  be  the  sole  source  of  knovirledge  for  testing  or 
Itaming  the  dfects  of  great  periods  of  time  in  the  gradual  transmutation  of 
anpecies,  so  will  our  efforts  be  resultant  of  efficient  proof  onlv  in  proportion  to 
tte  Defection  or  imperfection  of  the  ^logical  record.  Tnis  record  Darwin 
justly  says  U  defective.  No  doubt,  it  is ;  no  doubt  there  are  great  gaps  in  the 
earth's  past  history  of  which  no  trace  remains — and  many,  and  far  more  nu« 
merous  gaps  which  scientific  investigations  have  not  yet  filled  up.  Still,  we 
may  hope  to  find,  and  by  patience  and  research  no  doubt  we  ultmiately  shall 
mark  out,  the  great  points  m  the  picture  around  which  the  details  may  reliably  be 
filled  in  by  correctly  drawn  inferences.  If  we  tabulate  the  number  of  known 
species  of  axiy  particular  class  of  animals  or  plants,  we  find  the  numbers  in* 
▼aiiablT  in  the  aggre(i:ate  ranging  hi^er  until  we  attain  a  maximum  in  the 
present  creation,  notwithstancung  there  are  occasional  deficiencies  of  individual 
genera  between  certam  geoloffical  formations  which  shows  that  we  have  not  yet 
a  porfeot  knowledge  of  all  the  forms  living  during  those  eras  in  which  such 
deficiencies  occur.  Such  results,  however,  are  important  in  their  bearing  on  the 
doctrine  of  the  natural  development  of  species.  Taking  for  example  the  totals 
of  known  moUusca,  we  commence  in  the  Silurian  period  with  317,  and  close  in 
the  recent  with  16,000.  It  follows,  then,  that  if  in  the  pre-Silurian  age  life 
liegan  on  our  planet  vnth  the  same  number  of  definite  type-plans,  such  as  the 
ffloDular,  the  radiate,  soft-bodied,  the  vertebrate,  &c.,  which  we  see  so  prominently 
defined  m  the  existing  races ;  and  taking  the  mollusca,  for  example,  of  that 
pre-Silnrian  period  at  unity,  or  as  the  first  commencement  of  their  special  or 
direct  oeation;  and  reading  such  special  or  direct  creations  as  the  miraculous 
mtorference  of  the  Deity,  then  we  Have  as  a  result  an  ever  increasing  ratio  of 
miraculous  inteferences,  and  we  must  also  regard  creative  energy  as  sixteen 
thousand  times  more  active  in  our  time  than  in  the  pre-Siliirian  period.  A 
condition  of  things  few  of  us  would  be  inclined  to  admit.  On  the  other  hand, 
this  natural  radiation  of  numbers — ^let  us  put  it  down  by  a  diverging  figure 
C*ee  woodcui,  p,  470^  each  line  of  which  is  representative  of  hundreds— -is  so 
representative  of  tne  natural  radiation  of  life-forms  by  the  splitting  up  of 
species  by  natural  variations  into  new  species,— one  species  first  naturally 
divided  into  two  species,  these  two  into  four,  these  four  mto  eight,  and  so  on, 
as  would  naturally  result  by  the  operation  of  natural  laws  carrying  on  gradually 
and  incessantly  the  transmutation  and  subdivision  of  old  into  new  species, — as  to 
incline  the  mind  at  first  sight  to  faith  in  the  past  operations  of  such  natural 
laws  in  Ube  production  of  the  very  numerous  species  now  Uving  around  us. 

The  proportions  of  the  level  lines  indicating  the  horizons  of  the  various 
periods  which  the  tree  of  increase  of  species  does  not  cover,  represents,  of 
course,  also  the  successively  available  spaces  for  the  geographical  spread  of  the 
species  existant  at  those  dates,  for  the  earth's  surface  cannot  exceed  a  definite 
limited  area,  the  maximum  of  which  may  be  considered  to  be  represented  by 
the  border  lines  of  the  diagram. 

The  struggle  for  existence  by  the  multiplied  species  seems  thus  to  be  con- 
tinuously increased  by  a  continuous  and  rapid  decrease  of  available  terrestrial 
5pace  by  the  ever  increasing  sub-division  and  restriction  of  the  geographical 
area. 

It  should  also  be  borne  in  mind  that  the  diagram  shows  only  the  increase  of 
specific  forms  of  one  class  of  the  animal  kingdom — the  mollusca.  Taking  these 
as  havinc^  increased  from  unity  to  sixteen  thousand ;  and  taking  the  increase  of 
all  the  other  cbsses — the  Radiata,  Crustacea  and  Insects,  the  Vertebrates  terres- 
triad,  aerid,  or  aquatic,  &c., — as  eoual  only  to  this  sum.ixL  thfiai^ggcc-S^t.^  Oilifesas. 
sinuJar  apeciic  increase,  we  have  tor  the  axmnal  \k^QiQ^  vsi  «»s«&s&s^\f:iv^^ 


thousand  limes  greater  Ihan  vhen  it  commenad ;  or  npwvds  tA  hmtj-ooc 
Ibousand  times  greater  than  it  wtsat  that  point  in  past  tunc— the  Siloiian  en 
—to  which  we  nuk  Irwe  h»ek  the  records  of  its  action. 

The  radiala,  the  Tertehrat^  or  anj  other  class,  eihibil  the  Eke  result* 
with  the  moUasca,  confirming  the  imprcMJon  of  the  proliGcness  of  rtjai- 
"ig  spit^ies  as  due  lo  the  nolunl  suMfirisioD    b*  mtmal    UtasmaUldag 
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operations  daring  post  ages  of  a  fewer  number  of  original  forms.  We  cannot 
f(^w  Mr,  Danvm  througli  nil  his  ar^meuts  in  su])i)ort  of  bis  theory,  nor  do 
we  always  agree  witli  bis  teachings,  still  so  many  important  problems  can  be 
feasibly  solved  by  the  application  of  his  doctruie,  as  go  far  to  convince  one 
that  it  has  a  really  good  foundationfor  three  great  natural  truths — the  undoubted 
influence  of  the  struggle  for  life;  the  necessitous  interforenco  of  external 
physical  circumstances  upon  the  varieties  and  conditions  of  life  and  vegetation 
at  all  periods  of  the  earth's  history;  and  the  existence,  at  least,  of  a  principle  of 
natural  selection.  We  should  on  some  points  be  inclined  to  go  further  than 
Mr.  Darwin,  especially  in  regjird  to  the  matter  of  time.  Grantn»g  his  position 
that  the  chants  j^rodnccd  by  natural  selection  vsuoUif  require  great  ages  of 
time,  we  are  stdl  disposed  to  consider  tlmt  such  changes  might,  under  favour* 
able  or  active  circumstances  be  rapidly  accomplished,  and  that  in  some  cases 
they  might  even  be  brought  about  in  the  range  of  two  or  three  or  even  of  a 
Bingle  generation. 

The  greatest  objection,  it  seems  to  us,  which  can  be  brought  against  the 
theory  is  its  reliance  on  natural  causes  and  chance  in  efTccting  the  changes. 

We  should  be  more  inclined  to  refer  the  moiliGc^itions  which  species  of 
of  animals  or  plants  liave  undergone  to  the  direct  will  of  God,  for  it  seems 
difficult  to  conceive  how  a  being  totally  ignorant  of  its  own  structure  or 
conditions  of  living  sliould  so  commence  modifying  its  structure,  form,  or 
liabits,  as  to  adapt  not  itself,  but  successively  its  progcaiy  to  new  forms  and 
conditions  of  life.  Take  ourselves — some  few  who  have  undergone  severe  anato- 
mical studies  excepted — and  how  much  do  we  know  of  our  bodies  ?  AVhat  do 
"we  know  of  the  oi^ans  in  tlieir  interiors  ?  Do  we  know  how  often  in  a  day  our 
heart  beats,  or  our  luinrs  palpitate  ?  Uow  manv  ounces  of  blood  run  iii  our 
reins?  If  we  arc  ill  can  we  tell  what  organ  is  afiected  ?  or  diseased  internally 
can  we  say  where  or  why  r*  Do  we  of  ourselves,  untaught  even,  know  either 
the  existence  or  use  of  one  of  our  unseen  and  not  external  organs  ?  Even  of 
those  which  are  visible  what  do  we  know?  can  we  tell  why  the  will  causes  the  hand 
to  write,  or  the  feet  to  walk  ?  Or  what  is  the  means  of  communication  between 
our  will  and  our  limbs  ?  Did  our  progenitors,  however  remote,  conceive  tlie 
idea  of  nails  to  our  fingers,  eyelids  to  our  eyes,  or  lashes  for  our  eyelids  \  Do 
we  conceive  anv  improvement  in  our  offspring  ?  Could  we  suggest  any  possible 
improvement  of  our  present  structure  ?  Could  we  add  one  beautiful  line  to  the 
face  P  or  one  more  euicientlv  const  ructcd  limb  ?  Could  we  suggest  any  more 
convenient  arrangement,  or  disposition  of  our  parts  ?  And  if  /«■<»,  standing  at  the 
highest  pinnacle  of  knowledge,  cannot  suggest  a  si)ortive  variety,  even,  of 
ourselves,  how  much  less  can  we  consider  that  mere  brutes,  or  insensate  plants, 
should  have  any  innate  power  of  themselves  to  cause  the  slightest  im])rovement 
of  their  organization  ?  If  we  could  not  suggest  one  improvement  of  our  con- 
dition, how  much  less  can  we  believe  that  the  lUpiue  partridge  effected  his  own 
power  of  changing  the  colour  of  its  feathers,  or  the  insect  tissume  the  colour  of 
the  leaf  it  feeds  upon;  and  still  less  can  we  conceive  how  the  peach  could 
assume  of  itself  its  downy  surface,  or  the  pluin  its  purple  bloom.  Such  result^) 
if  naturally  produced  can  only  cm«mate  from  divine  laws.  The  beautiful  perfect 
tion  of  our  bodies — the  wonderful  adaptations  in  the  forms  of  animals  to  render 
them  efficient  for  their  pur])oses  of  life  seem  so  skilfully  phuined,  that  it  is  im- 
possible to  regard  them  as  effects  of  clmncc,  and  not  as  inap])roachably  perfect 
designs.  If  we  could  accept  the  transmutation  doctrines,  we  must  concede  the 
transmutatory  laws  as  of  pre-eminently  divine  origin  and  maintenance,  purjyosely 
conceived  to  be  ever  forcibly  acting  m  direct  antagonism  to  the  necessity  of 
destruction  and  change,  to  Vliieh  all  nature  seems  subject.  In  this  light  we 
might  accept  it,  and  trace  back  the  natural  divergence  of  life-forms  to  the  first 
vital  force  thrown  off  from  tlie  liand  of  the  Creator,  who  threw  off  with  an 
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eternal  and  ever  enduring  force  the  vast  clouds  of  Tftpours  thM  hire  a  tk 

roll  of  agC3  ealiapsed  iuta  the  mjriads  of  worlds  and  suns  that  strum  re  ik 
hMveus  aboTO  a^  around  us — of  which  we  can  neither  see  the  Uiuits  bib  cm- 
ceivc  the  espanse— bol  which  maj  yet  be  the  smallest  and  least  •■omtrftl  J 
all  the  nijriaJs  of  world-clusters  with  wliinh  the  same  ^at  Crwtot  hu  s»- 
dusted  liis  course  Ihroiigh  tho  realiiLJ  of  boundless  and  mt«niuuable  spaec 


This  is  a  series  of  thirty-three  8mall  quarto  maps  folded  and  bound  idOM    I 
ordinary  octavo  book — a  very  coBTenient  and  luerful  siie.     These  nap  «   I 
very  neatly  and  cleanly  executed;  and  on  them  the  principal  nwdsndnil'    I 
ways,  both'  those  conatructed  and  those  construcling,  are  Uid  dosn,  aod  dt     ' 
gwilogical  features  intelligibly  and  neatly  coloured  in,  but  not  aiway;  quile  a     ' 
earcMly  as  to  nreaa  as  ought  to  pass  out  to  the  world   under  the  aothuriir  d 
Professor  Morris,  whoac  assiatance  the  editor  acknowledges.     The  inajM.  Int- 
ever,  offering  a  really  sood  foundation  for  erery  es^^ntial  detail,  there  if  ta 
reason  why,  under  (he  erection  of  so  able  a  geolo^t,  all  such  emn  slualil 
not  be  instantly  corrected  before  the  issue  is  made  to   the  public     far  tx- 
ample,  b  our  copy  the  district  from  Hythe  to  Folkestone  is  (nlouredinv 
Upjier  Greeusand  and  Gault,  instead  of  as  Lower  Grcensaod,  as  eveij  jtoIb- 
giat  knons  it  is  fromthe  memorable  paper  of  Dr.  fatten  "On  the  Stta^lxki* 
the  Chalk,"  and  which  worit  is  quoted  as  one  of  the  ao.thorities  on  vhid  tk 
ecological   iufomiation  of  the  present  series  is  baaed.     Again,  the  toopecpf 
fnnd  outside  the  river  Stour,  in  front  of  Sandwich,  and  bctwpcu  Deal  aud  Pcs- 
wcU  Bay  is  coloured  down  as  Chalk,  while  every  aulimirnv.  .irnl   ".   t;..,]^1* 
everyln>d_v  I'lsp.'kncw  Ihn'  tract  wiii  open  walcr  to  the  iilil  I:-,!!  ■      '  llt'i- 

borougji,  and  fonned  the  mouth  of  the  estuary  which,  ptuNing  ociween  uu  4vK 
of  Thanet  and  the  mainlMid,  was  np  to  medieval  tlnies,  indeed,  used  as  a  f«>- 
aage  by  ships  voyaging  to  London. 

This  map  was  sent  to  na  in  time  for  review  last  month ;  bat  Mr.  Reynotdi 
having  found  oat  some  errors  in  his  map  of  Scotland,  requeated  ns  to  withhold 
our  criticism  until  that  map  had  been  amended,  which  has  now  been  done,  is 
far,  however,  as  the  execution  of  the  maps,  and  the  size,  style,  and  amall  cost 
of  tie  work  are  concerned,  Mr.  Reynolds  has  done  weil  hia  du^ 
and  if  he  will  pass  his  maps  onder  the  careful  inspection  of  his  &i<_. 
Uorris,  we  have  no  doubt  that  the  atlas  will  be  relieved  of  g 
blemishes  as  those  which  have  caught  our  scrutinizing  ey^  aud  be  iuit^  (■- 
titled  to  a  general  favoritism  with  students  and  travelien,  as  well  as  um-  nse  ia 
Bohools. 

We  sincerely  wish  gneccss  to  all  such  efforts,  but  we  are  nevertheless  bmmd 
to  look  for  defects  in  all  new  publications  of  this  class,  as  in  their  gesenJ 
accuracy  consists  their  chief  value ;  we  desire  at  the  some  time  to  give  honnt 
criticisms,  both  for  the  guidance  of  those  of  our  readers  who  rely  on  our  judg- 
ment, and  for  the  just  encoursgment  of  [>roducer9,  an  enoouragment  we  are  tae 
more  pleased  to  give  when  we  see  a  desire  manifested,  as  in  the  present  taM, 
(0  attain  correctness,  by  retaining  the  services  of  gentlemen  wlio,  tiy  thdr 
knowledge  and  talent,  are  ^de  to  secure  it. 
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